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~Vot. XLIV. 


E are told in the Book of Common Prayer that 


‘there was never anything by the wit of man so 





well devised, or so sure established, which in con- 
tinuance of time hath not been corrupted.’’ These are 


‘Bwords which should be burned on the brain of every 
® chemical engineer who has to do with the maintenance 


‘of plant. 
i metallurgist, 
i@ designer, 


The art of manufacture, the skill of the 
the calculations and cunning of the 
have raised plant to a higher potential than 


that of the level of its natural surroundings; by the 


BM well-established laws of Nature all plant will therefore 


' : 


tend to degenerate to the lowest common factor of a 
mixture of oxides. Corrosion, abrasion, friction, and 
a host of other chemical and physical agencies are the 
means whereby Nature operates to bring this deteriora- 
tion to pass. It is the constant task of the plant 
maintenance engineer to maintain his works at a high 
potential and to prevent deterioration, 

The task is not that of the maintenance engineer 
alone, although he is primarily responsible for it. He 
must have the enthusiastic co-operation of every mem- 


ber of the staff and of every workman employed on 


ithe works. It is of the first importance in maintenance 
iwork to enlist this co-operation. here are various 
ways in which this may be done, but above them al] 
istands out the circulation throughout the whole labour 
Hforce of a spirit of tidiness. A works which is dirty 
will soon deteriorate. [There are instances in this 
country, and still more abroad, in which works are 
planted with trees and with green lawns in order that 
this spirit of tidiness shall be induced by the amenities 
of the surroundings in which the employees work. 
Closely allied to this is the supervision of leaks, whether 
these are leaks in which minute drops of corrosive 
chemicals issue from apparatus or whether they are the 
cheerful hiss of escaping steam or air from the pipe 
lines around the works. On a badly managed works 
one too often sees the pumps surrounded by a mixture 
of oil, acid, and water which need not be present at 
all, and which would never have been present if the 
first appearance of a leak had been vigorously deait 
with through the esprit de corps of the pump attendant 
or his foreman. 

Closely allied to the enlistment of the employees in 
keeping the works tidy and in good order is a thorough 
system of inspection. There can be few works which 
are not subject to visits at least once a day from the 
Manager and it is upon these occasions that his eye 
should be open for any slackening in the high standard 
which should be maintained throughout “the works, 
Under modern conditions to set up a spirit of emulation 


5, I94I 





Plant Maintenance 


among the men is of infinitely more value than any 
attempt at autocratic driving, JTactful handling of the 
tidiness problem would considerably lighten the task 
of the maintenance engineer and reduce maintenance 
charges. 

When all possible care has been taken, however, there 
are still maintenance difficulties that cannot thus 
overcome, There are conditions under which corrosion 
or abrasion cannot fail to take place in the circumstances 
ruling in the plant. Here the skill of the technologist 
must come to the assistance of the workmen. To-day, 
a vast number of special] materials are available, the 
properties of which are not always so well known as 
they should be. The chemical engineer and_ the 
maintenance engineer cannot blamed for this, 
because the pace of metallurgical research is so hot that 
it is difficult for the non-metallurgist to keep up with 
it. Special steels are available of a range that would 
not have been thought possible 20 years ago. Recent 
research upon cast iron has given rise to a whole new 
series of iron-carbon alloys, sometimes alloyed with 
nickel, silicon or other elements. Enamelled cast iron 
could many other problems.  Rubber-lined 
chemical plant may be the solution of others; non- 
ferrous metals are also coming into very general use 
either in the pure state or as alloys; plastics find their 
uses in chemical plant and so also do other non-metallic 
substances such as silica, porcelain, stoneware and so 
forth. The proper selection of metals and materials 
can give an immense amount of help to the maintenance 
engineer. 

External corrosion is one of the imps that particularly 
torment the maintenance engineer. The increase in 
the potential of metals by removal of the oxygen with 
which they are associated in Nature brings about the 
general tendency to revert to their primitive condition, 
Generally the cure for this is protection by painting. 
The annual cost of painting throughout the whole 
country 1s enormous, and the Corrosion Committee of 
the Iron and Steel] Institute and the British Iron and 
Steel Federation have estimated that 440,000,000 1s 
the annual cost of protecting iron and steel in this 
country against rusting. Those interested in this 
subject cannot do better than consult the Report of the 
work of that Commuttee contained in Dr. J. C. 
Hudson’s book ‘‘ The Corrosion of Iron and Steel,”’ 
some account of which was given in [THE CHEMICAL 
AGE on April 6 last. 

It should not be forgotten that plant deterioration 
is often set up, and frequently accelerated, by fluctua- 
tions in the conditions under which the plant is 


be 


be 


solve 
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vperated. In batch processes these fluctuations are 
inevitable and it would seem that batch processes should 
be replaced by continuous processes wherever possible. 
Maintenance of constant conditions under hand control 
‘is difficult even in continuous processes and the main- 
tenance engineer will generally find that the provision 
of good automatic control apparatus will materially 
assist his work. The application of the refinements of 
physics to this branch of industrial work 1s resulting 
in the availability of a wide range of instruments 
whereby nearly every process can be automatically 
followed by recording instruments and a great number 
can be automatically controlled by regulators. 

The reduction of the potential of manufacturing plant 
to zero is not only caused by natural agencies. During 
the past six months hostile energies have also been 
devoted to the attempted conversion of plant into rubble 
and scrap metal. The task of the maintenance engineer 
has been rendered doubly difficult by war conditions. 
The plant under his charge has been working at greater 
pressure than usual and this in itself must cause higher 
wear and tear. Replacement material is more difficult 
to obtain and requires a long period between order and 
delivery; meanwhile the manufacturing plant has to 
be kept going at maximum output by makeshift devices 
that often necessitate no little ingenuity and engineer- 
ing skill. Superimposed on these difficulties are the 
effects of direct enemy action, which may even result 
in a fire or more or less severe damage to some part 
of the works. The task of getting back into production 
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quickly is then sometimes too large to be described 
under the conventional term of ‘‘ maintenance ’’ but 
since it involves maintenance of production it comes 
under that category. The word has taken on a different 
significance within the past year. 

The plant manufacturer has difficulties to face equal 
to those of the chemical manufacturer. Part, sometimes 
the greater part, of his works is occupied by direct 
Government contracts for the manufacture of munitions, 
In the provision of steel he is at the mercy of the rolling 
mills and not infrequently difficulties in the date of 
delivery are due to this cause. What available 
capacity is left in his works has to be so apportioned 
between his regular customers as to provide each with 
his most essential requirements. Add to this a shortage 
of skilled labour and difficulties from this cause in 
erection work, coupled with lack of opportunity for 
maintenance of his own manufacturing plant—to say 
nothing of a bomb now and then—and it will be realised 
that the plant manufacturer, too, has his difficulties, 

That British industry is carrying on so well is a 
tribute to the excellent work that is being done by 
chemical manufacturers and _ plant manufacturers 
equally. Plant maintenance in all its aspects 1 
fundamental part of our war effort. If manufacturing 
plant breaks down, or even becomes less efficient, 
essential war production is hindered. The work of the 
maintenance engineer was never so vital as it is to-day 
—and never so arduous. 








NOTES AND 


Super -Rationalisation 


RITISH industry has never been subjected to so 

drastic a form of State interference as that announced 
by Mr. Lyttelton in the House of Commons on Tuesday. 
The group of industries affected, of which the chief are 
textiles, pottery, hosiery, and boots and shoes, are ordered 
forthwith to concentrate production in fewer factories 
working full time, in order to release labour and premises 
for the making of munitions. The industries affected are 
invited to undertake themselves the gigantic task of what 
is virtually a State-enforced scheme of super-rationalisa- 
tion, and the difficulties ahead are emphasised in this com- 
ment by The Times: ** The intricacies of business ar- 
rangements; the imponderable but genuine assets built up 
in past trading; the value of trade connections; the worth 
of a known manufacture or manufacturer, have all to go 
into a kind of industrial melting-pot; how these values 


-4 


are to be preserved and how, after the war, they can be 
sorted out again and restored, are problems to which 
there is perhaps no certain answer.’’ Indeed there is not, 
and it is to be feared that injustice and hardship will be 
the outcome. The Government scheme, at the moment, 
has only been announced in outline, but even its basic 
principles will cause widespread anxiety. For example, 
it is claimed that the goodwill of the factories closed under 
the scheme is to be preserved to enable them to be started 
up again after the war. Again, while the Government 
refuse to consider compensation for loss, they intimate 
that it will be a clear duty of undertakings benefiting from 
the consolidation to provide it. How these two admirable 
precepts will be carried out in practice must pass the com- 
prehension of the most experienced industrialist. Sacri- 


fice, however, is the watchword at this critical time, and 





COMMENTS 


it will be in no selfish spirit, but solely with an eye to a 
victorious peace, that the affected industries will take into 
consideration the grave issues remitted to them. Time 
will show how the scheme will affect the chemical indus- 
tries. Directly, it would seem, they will not be seriously 
disturbed. But so many intimate connections exist to-day 
between the chemical and other industries, including many 
of those which Captain Lyttelton specifically mentioned, 
that the need for certain readjustments, to say the least 
of it, will fall upon our industrial chemists. They will be 
the first to admit, however, that the war has got to be 
won, and that no however 


step, unorthodox, can be 


ignored if it is a real aid to the military effort. 
Adipic Acid 


EKACTION conditions leading to improved yields of 

adipic acid from the oxidation of cyclohexane are out- 
lined in U.S.P. 2,223,493 of E. I. du Pont de Nemours 
and Co. They include the use of a heavy metal salt as 
catalyst, and of a reaction-initiating agent in the shape of 
a peroxide or a substance tending to form a peroxide 
under the reaction conditions (e.g., an ether, aldehyde, or 
ketone). The operating pressure should be at least high 
enough to allow the reacion to proceed in the liquid phase. 
In an example cyclohexane in a tantalum-lined convertor 
was oxidised with air at a temperature of 94°-120° C. in 
presence of cobalt chloride as catalyst and of cyclohexa- 
none as initiator. Yield of adipic acid, based upon the 
total amount of cyclohexane oxidised, was approximately 
50 per cent. The process is also applicable to the pro- 
duction of succinic, glutaric, and other dibasic acids from 
cyclic saturated hydrocarbons. 


—_— = 
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PROGRESS IN FEED-WATER TREATMENT 


A Vital Feature of Boiler Plant Maintenance 


by C. H. FELLOWS 
Research Department, The Detroit Edison Company, Detroit, Mich., U.S.A. 


REALTING water tor use in steam-generating equipment 
is not new. The controlled application of scientific prin- 
ciples to the problems involved is, however, of comparatively 
The present paper will first consider briefly 

e general problem of feed-water treatment, indicating those 
changes in the practice that have occurred principally as the 


recent origin, 


result ot the general use of higher pressures and temperatures 

the generation of steam, and then will outline in some 
detail the present methods within 
discuss some examples of those methods. 


used the industry and 
Although some new processes and new methods of applica- 
tion of the commonly-used chemicals have been developed, 
e same basic objectives of the treatment of water tor steam- 
senerating purposes exist to-day under operating pressures of 
4 |b./sq. in. and higher as when pressure of the order of 
nly 200 and 250 |b./sq. in. There has been, 
this operation, a 
arked change in the general conception of the importance of 
correct feed-water treatment, natural result the 
the art has This phase of the 
upplication of chemistry to industrial processes is one in 


were 1n use. 


ring development of higher-pressure 
and as a 
exactness ot been stressed, 
which accuracy in the practice has supplanted inaccurate or 
sometimes haphazard efforts as the principal change in the 
rt. 

Among the most important problems in the generation of 
steam at the present-day high-pressure operation are those of 
the chemistry of the materials used. These concern prin- 
cipally the water used together with its salts and gases in 
elation to the confining metals. The solution of these prob- 
lems lies in a large measure in the treatment of the water 


before it enters the boiler in combination with additional 
treatment, in many instances, during the steam-generating 
Hrocess. 

lt is not the intention of this paper to present the details 


of the early efforts to prepare water for use in boilers, but 

brief chronological review is given as an introduction to 
nodern practice. First, purification of water began as simple 
Then filtration followed, and 
the suspended matter to 
peed up settling and increase the efficiency of filtration were 
introduced, Once started, this use of chemicals was rapidly 
developed to the point where they were employed to react 


settling of suspended matter. 


chemicals designed to coagulate 


with and precipitate certain of the scale-forming salts and 
permit their removal by settling or filtration before the water 
entered the boiler. 
To-day, depending upon the nature of the dissolved salts 
in the water and the use to which the steam generated from 
is to be put, water may be treated outside the boiler, inside 
the boiler, or both and Pre-treatment, that 
the treatment carried on outside the boiler, may involve 
cither the addition of chemicals and the subsequent removal 
{ the reaction products by settling or filtration, or it may 
ivolve raw-water distillation whereby only the condensed 


outside inside. 


apours are used as boiler feed-water. 


Objectives of Feed-Water Treatment 


ae | 


The basic objectives of feed-water treatment are :—(1) The 
prevention of hard scale on the heating surfaces of the boiler ; 
2) the elimination of corrosion in all parts of the steam-water 
(3) the prevention or 
reclude adherent deposits in superheaters and on turbine 
the inhibition of caustic embrittlement. 


cycle; control of carry-over to 


lades; and (4) 


* Adapted from a contribution by the Power Division for presen- 


ation at the Spring Meeting, Worcester, Mass., May 1940, of The 


\merican Society of Mechanical Engineers and reproduced by 
courtesy of that Society, and reprinted from /]. Inst. Fuel, 1941, 14, 
76, pp. 85-80. 


Although these objectives have not changed in the course 
ot the development of steam-generating equipment, their 
significance in the over-all efticiency of boiler operation is 
now being emphasised to a far greater extent than formerly. 
At the outset it was sought to prevent the settling out of mud 
trom suspended matter and the precipitation ot scale from 
certain salts in solution in the natural water. Little or no 
attention was given to corrosion in the early days of steam 
boiler operation, because, as a rule, the boiler surfaces were 
so coated with mud and scale that direct contact of the metal 
with corrosion-producing elements was not possible. Particu 
larly in the case of certain types of raw water, and generally 
as the operating pressure was increased, it became necessary 
to prevent foaming and carry-over of boiler water with steam. 
This need stimulated the more careful use of treating 
chemicals and the reduction of the concentrations of dissolved 
salts and suspended matter in the boiler water. Efforts in 
this direction tended to reduce the amount of scale and mud 
deposited on the steam-generating 
corrosion began to occur, 


result 
The battle against corrosion in 
boilers has been waged actively during the last 20 or 30 years. 


surfaces, and as a 


4 


Causes of Corrosion 


The maintenance of high alkalinities in the boile: 
was long the principal means used in combating corrosion, 
and only within relatively recent years has the removal ot 
oxygen as a means of preventing corrosion been practised to 
any major extent. 
to be the primary cause of corrosion in the boiler proper, 
although there have been manifestations of corrosion in high 
pressure, high-temperature units that are obviously not en 
tirely the result of oxygen in the water. Steps have been 
taken that have resulted in the practical elimination of dis 
solved oxygen, and a marked reduction in the severity of 
corrosion been realised. In the super-heater, however, 
with the nearly perfect elimination of oxygen in the boiler 
feed-water of central-station plants and in some of the large 
industrial plants, corrosion due to 
in contact with the hot metal, which gives rise to nascent 
oxygen or to the direct reaction between steam (H.O) and the 
hot metal, is an important factor. 


Watel 


At the present time oxygen is considered 


has 


the dissociation of steam 


The importance of steam purity has been emphasised as 
the result of efforts to attain increased efficiency of boilers 
and steam turbines. ‘The practical manifestations of impure 
steam are scaled superheater tubes and deposits on turbine 
blades of the soluble salts in the boiler water carried by the 
steam. C. W. Foulk and his the Ohio State 
University have contributed much to our knowledge of the 
‘carry-over.’”’ Present-day water-treating 
practices aim in part at the elimination of carry-over or its 
control to the extent that harmful effects of its occurrence are 


associates at 


phenomenon of 


not evident. 


The prevention of ‘‘ caustic embrittlement,’’ the pheno 
menon of intercrystalline corrosion of highly stressed boile 
metal, has been, for 30 years, one of the least understood ob 
jectives of boiler-water treatment. Its the 


more modern high-pressure boilers has not as yet been ob 


occurrence in 
served. The reason, in spite of intensive investigations, « 
still a subject of controversy. 
opinion that more careful fabrication and assembly than was 
possible in case of the low-pressure boilers, and the concur 
rent use of welded construction and the practice of stress re- 
lieving these higher-pressure units, afford the principal 
reason, while others are of the opinion that boiler-water treat 
ment has eliminated this type of trouble. Undoubtedly, both 
elements have contributed, although the older 


There are some who hold the 


methods of 








chemical treatment obviously appear to be not entirely 
adequate in controlling intercrystalline cracking. 


Scale Prevention 


In nearly, every instance in which boiler feed-water is 


treated, the primary reason tor the treatment is to prevent 
the formation ot hard scale on the boiler heating surfaces. 
fundamentally, most waters can be treated chemically to 
prevent scaling by the use of sodium carbonate, 7.e., soda ash, 
or one or more of the sodium-phosphate salts. 


| Operating con 
tions generally dictate which shall be used. 


Sodium carbon- 
ate is, of course, used either as an internal treatment or as an 
adjunct in the hot or cold lime-soda externa! sotteners, where- 
as phosphates are almost always used in internal treatments. 
Phosphate salts have other valuable properties in feed-water 


treatment besides their ability to 


prevent scale through 
reaction with the calcium and magnesium salts in the water. 
(he phosphate ion has been considered by a number of 
chemists as a preventive of embrittlement. Moreover, the 
precipitated phosphate salts have the property of adsorbing 
small amounts of oil that may enter the system. 

for scale-preventive treatment there are also the base ex- 
change processes using natural or artificial zeolites. A recent 
development in this class of water-treating equipment is the 
acid zeolite. this zeolitic material liberates most of the 
potential carbon dioxide from the water. 


It is regenerated 
with sulphuric 


acid and is used in conjunction with the 
normal zeolites which develop basic characteristics in the 
water and impart no silica to the water. Among this class of 
Water-treating equipment is one considered to be in the experi- 
mental stage of development using synthetic 
exchange material. 
that with tl 


resins as the 
Manutacturers of such equipment report 
le proper selection of exchange medium practically 
all of the salts in solution can be removed so as to produce 
virtually distilled water. 
The standard hot lime-soda softeners have been made more 
their efficiency through the use of 
coagulants to remove more completely the scale-forming salts 
betore the water enters the boiler: and, second. because the 


ettective. Nrst, as to 


use of phosphate as internal treatment assures more complete 
removal of residual 


calcium and magnesium. 
Colloida] treating compounds are receiving much attention 
at the present time, and chemists in the power-station indus- 
try are studying these in an effort to evaluate them fairly. 
They may be divided into two general classes : Those which 
contain but a single salt or element and are used primarily 
as OxVgen scavengers, although in the case of some the ability 
to remove silica is reported,’ and those which combine with 
the organic material the commonly used salts of water treat- 
ment, sodium carbonate or the phosphate salt, as the basic 
reactive elements. Among the first class are those which con- 
tain colloidally dispersed metallic iron or ferrous salts: and 
in the second class may be found the organic compounds, 
hemp, and sugar-cane, with 
salts may or may not be 


( omplete treatment. 


extracts of seaweed. which 
inorganic combined to form the 


kxact knowledge of the reactions in boiler water of 
: organic compounds is not available, but re- 
ported success in their use has become widespread, especially 
in the lower-pressure, small industrial plants and to some 
extent where rust or deposited scale is to be removed from 


hot-water svstems 


lanyv of those 


Electrolytic Systems 


[In addition to the foregoing processes which depend on the 
well-established reactions between common chemical com- 
pounds and the salts found in industria] waters, there is the 
rather large Such 
systems depend upon an imposed electromotive force acting in 
a direction, with respect to boiler metal, opposite to that 
naturally occurring as the result of the proximity of the salts 
and gases in the water and the confining metal. Theoretically, 
such systems 


variety ot so-called electrolytic systems. 


redirect the natural movement of ions away 
from the boiler metal, thus preventing their deposition and 
ultimate accumulation as scale or oxide. Actually, their suc- 
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cessful operation in boilers has not been conclusively demo: 
strated. The impossibility of obtaining unitorm 
density on all surfaces of the boiler metal seems to be th 
principal reason for the lack of the general adoption of su 
systems for steam-generating application. 

Although the processes just discussed are applied primar 
for the purpose of preventing scale, some are used also 1 
combating corrosion. Corrosion of boiler metal in_ high 
pressure, high-temperature steam venerators presents a mor 
serious problem than that of scale. Distillation, pre-treat 
ment, or external treatment can be depended upon t 
successfully all scale-forming salts. 


PemoOy 
Properly selected an: 
supervised internal treatment in the case of some types « 
water can also control the deposition of scale made possib}: 
through partial or imperfect treatment outside the boiler. Co: 
rosion, unlike scale formation, however, cannot be so easil 
controlled. Even though all scale-forming salts are remove 
from the water, corrosion of the metal may still proceed. [1 
fact, the complete removal of salts capable of forming scal: 
or less adherent deposits intensifies the possibility of corro 
sion at the higher operating temperatures. 
principally oxygen, but also carbon dioxide, are usually thi 
offenders in these instances. Operators of high-pressure, 
high-temperature boilers strive with all diligence to rid theu 
boiler feed-water of dissolved oxygen. Too much emphasis 
cannot be placed upon the necessity of oxygen-free boiler feed 
water if serious corrosion is to be prevented, 


Corrosion Prevention 


A great many processes have been offered to combat 11 
presence of oxygen. 


—~ 


Deaération is the most common method 
used in large power plants, although it is not entirely ade 
quate in all cases. Even though deaérators may completel) 
remove the oxygen from the water entering them, operating 
conditions independent of the deaérators, such as the start 
ing and stopping of pumps or the starting of main and 
auxiliary units, may serve to permit the spasmodic ingress ot 
air to a feed-water system beyond the deaérators, and necess! 
tate special treatment to ‘* fix’’ the oxygen thus entering 
Treatment in such cases may be sodium sulphite, colloidal 
iron, or organic materials such as the tannins, 
extracts, or similar reagents. 


chestnut 


Much has been written recently regarding these specifics 
for dissolved oxygen,’ * especially regarding sodium sulphite. 
The fear has been that this salt might decompose in solution 
to produce a gas that when dissolved in condensed steam 
would prove to be corrosive. The present opinion of investiga- 
tors of this subject is that when sodium sulphite is used in 
the low concentrations required to combat the small amount 
of oxygen generally present when this type of treatment Is 
called for, and in normally functioning boilers, decomposition 
will not occur. It may occur, in solution, however, when the 
concentration of sodium sulphite is high, or it may occur when 
that salt exists in the dry state deposited im ** dry 
the result of imperfect circulation of boiler watet 

As already mentioned, carbon dioxide as well as cxygen 
is now looked upon as being a _ primary 
development of corrosion. The removal of this gas from 
systems handling large quantities of condensed  steain 
materially reduces the corrosion of the lines carrying the con 
densate. Raw waters containing high concentrations of 
bicarbonates and carbonates and used as the source of a boile 
supply have been successfully treated to eliminate nearly all 
the carbon dioxide potentially available in such waters. Treat 
ment adopted in such cases involves acidification with high]! 
ionised acids such as sulphuric or phosphoric, aération, 01 
gasification, followed by final deaération. 

Recently several instances of a type of corrosion have come 
to light in which dissolved oxygen is not considered a factor.* 
There are cases where grooving, serious pitting, and cracking 
have occurred on the steam side of boiler tubes, which in some 
cases is the upper inside surface. 


areas as 


ottender in the 


Such studies of these cases 
as have been reported point to imperfct circulation as the 
fundamental cause of the corrosion, that is, lack of propet 
circulation produced an environment that permitted the attack 


current 


Dissolved gases, 





Vas 


_— 
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f the metal by solutions in contact with it. Like so many 
instances Of corrosion in steam boilers, this type ot corrosion 
seems to present the problem of combating it by one of two 
means—chemical or mechanical. The power-station chemist, 


ice the reactions concerned are understood and provided 
the reaction is not one involving the dissociation of steam 
lone, will no doubt be able to adiust the salt concentration 
t boiler water to prevent corrosion in this particular environ- 


ent. How much more logical it would be tor the mechanical 
engineers and designers to eliminate in the first place the 
tundamental. Cause by correcting the circulation in the unit 
ind by ensuring equipment having a heat-absorbing capacity 
vreat enough to prevent steam blanketing at the maximum 
combustion rate. Lhe ettorts of boiler designers in their 


attempts to design and tabricate a perfect unit should not 
be underrated, Dittculties of this nature are frequently the 
price paid tor development and are solved as progress con- 
tinues. It should be pointed out, however, that many prob- 
ems of corrosion are capable ot being solved both in the 


lesignh stages and, subsequently, by purely mechanical 


nethods without recourse to chemistry. 

|here are, of course, problems of corrosion that cannot be 
solved without the aid of chemistry. Among such is the prob- 
em ot encountered in existing 


| embrittlement as 
Nowe] eo 


causth 
All other factors being equal, it appears that the 
hemical environment of boiler metal, adjusted to eliminate 
the possibility of embritthkement as suggested in the A.S.M.E. 
iles tor care and maintenance of boilers, is not infallible. 

tinued research has indicated that sodium sulphate can 

be relied upon to inhibit the development of caustic 
embrittlement under all conditions. [ignins such as occut 
-ulphite waste liquor have been found in the laboratory 
dina limited number of service cases to prevent embrittle- 
ent ot boiler steel under operating temperatures up to about 
There has been experimental as well as some prac- 
tical evidence that sodium chloride in conjunction with the 


Ox |: 


sulphate ion in boiler water has functioned as an embrittle- 
does not 
recommendation of the use of these 

those who are 
As more informa- 


ment preventive. Present knowledge, howeve1, 


ustify the general] 


without careful supervision’ by 


timately familiar with the phenomenon. 


late! lals 


tion is gained through research and the channels of practical 


experience available to investigators of this problem, its 


] 


lelease to operators may be expected. 
Carry-Over Prevention 


lhe treatment of feed-water or boiler water to control eithe1 
the extent of carry-over or its nature is not as eftective in 
me cases as it should be. Much work has been done on the 
subject by Foulk, Brill, and Ulmer at the Ohio State Univer- 
sity, and at the University of Illinois by Straub and his asso- 
tes. \t Ohio State the foam-producing and carry-over 
characteristics of boiler waters as affected by various con- 
entrations of typical salts found in them have been deter 
ed. This work as summarised by Foulk and Ulmer’ 
ndicates that, of the commonly found soluble salts in boilet 
vater, sodium phosphate, calculated as an anhydrous salt, 
produces carry-over at lower concentrations than the other 
ts. On the other hand, sodium aluminate, if it were in 
i¢ solution, could be present in concentrations equal to twice 
of the phosphate salt before carry-over would occur. 
hen expressed in terms of equivalent sodium-chloride effect, 
is reported that the effect on carry-over of all soluble salts 

s additive. In regard to suspended solids in boiler water, 


these same investigators conclude that certain ratios of 
] 


alci1um carbonate and magnesium hydroxide may exist in 
concentrations than magnesium 
hydroxide alone in the presence of sodium hydroxide before 


more twice as great as 


carry-over begins. In all cases, the physical state of the 
recipitated solids was found to be a controlling factor. This 
york 1s Important in that it evaluates the foam producing 
woperties of boiler-water salts and compounds and enables 
relate this 


perators to laboratory work to actual boile! 


practice. 


Professor Straub has proposed to control the nature of carry- 


a 
4 
vw 


over by counteracting the sticky quality of sodium-hydroxide 
His work indicates that if a 
ratio of 4.4 to 1, sodium sulphate to sodium hydroxide, is 
maintained in the boiler water, adherent deposits will not 
occur. A survey of a number of power-plant records of boiler- 
water conditions served to indicate that adherent deposits on 
turbine blades, a result of carry-over, were not in all cases a 
function of the proposed ratio. In certain cases, 
where this ratio has been intentionally maintained for this 


deposits with sodium sulphate.* 


however, 


purpose, successtul inhibition of adherent deposits in the case 
of carry-over has been realised. 

Steam washers of a variety of designs are being used with 
considerable reported success to prevent the carry-over oft 
boiler water into the steam space, Even in the case of the 
use of such steam washers the power-plant chemist attempts 
to control foaming of the boiler water by judicious mainten- 
ance of proper concentrations of dissolved and suspended 
solids. 

Application of Treatment 


The application of our knowledge of feed-water treatment 
to any specific job requires the balancing of the effects pro- 
, With the conditions known 
to exist and likely to exist in the normal course of operating 
For example, in a 
plant operating on a condensing cycle and supplied with 


duced by the available processes 
boilers and steam-consuming equipment. 


evaporated make-up there would seem to be little fear of scale 
formation in the boilers, and any treatment required should 
be designed only to prevent corrosion, carry-over, and pos- 
sibly the development of embrittlement. 
pending upon the likelihood of condenser leakage and upon 
the nature of the cooling water, a small amount of scale may 
boiler even a small 


In some cases, de- 


form. In the high-pressure type of 
amount of scale is dangerous and sound treatment should 
guarantee protection in the event of such leakage. 

Another case applicable to the same type of boiler equip- 
ment concerns the choice of methods to protect against embrit- 
tlement. If the feed-water is so free of dissolved alkali- 
producing salts that the desirable PH range of 10.5 to 11 Is 
not attained in the boiler water, and as a result conditions 
more favourable to corrosion exist, it may be necessary to 
add an alkali salt to the water. 
arises the question of protection against embrittlement, and 
the natural procedure would be to add sodium sulphate in 
accordance with A.S.M.E. suggestions. However, the presence 
of the sulphate ion in the water, together with the possibility 
of leaky condensers admitting raw water containing scale- 
forming salts, would make conditions highly favourable for 
the deposition of hard scale, and further treatment would be 
necessary to counteract that tendency. The early work of 
Professor Straub, recently further substantiated, had 
indicated that the phosphate ion in proper concentration was 
embrittlement at pressures up to 
roughly joo lb./sq. in. The logical treatment of this situa- 
tion with these facts in mind would be, therefore, to inhibit 
the development of embrittlement with phosphate, which can 
be maintained in excess of that value necessary to remove the 
scale-forming salts from the water, whereby two additions 
only are necessary instead of three. 

There is a tendency, in the treatment of boiler water 01 
feed-water, to add more chemicals than are actually necessary 
and thus fill the boiler with unnecessary and undesirable 
quantities of both soluble and insoluble salts. This practice 
intensifies the possibility of carry-over. A good fundamenta! 
rule to observe, where economically possible, is to reduce all 
salts in the water in the boiler to a minimum. In most high- 
pressure boilers the concentration of dissolved solids is main- 
A growing tendency exists 


From this consideration 


capable of preventing 


tained at 500 p.p.m. and lower. 
also, however, on the part of indust: ial plants to treat installa 
tions requiring a high percentage of make-up water by those 
processes that do not reduce the solid content of the water to 
a minimum, and to depend upon the adjustment of relative 
concentrations of specific ions in the water to eliminate scale 
Such systems require high-capacity heat exchangers to con 
serve the heat losses due to the excessive blowdown necessary 
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to keep the total concentration ot salts below that value which 
will cause foaming and subsequent carry-over. 

lhe efiectiveness of any treatment will be greatly enhanced 
by the judicious use of coagulants to flocculate the precipitated 
and suspended solids. Perhaps the most widely known 
chemical compound used for this purpose is sodium aluminate, 
and organic compounds have been used successively in this 
respect. 

Is it necessary to treat to prevent embrittlement in high- 
pressure boilers?’’ is a question frequently asked in the 
power-station industry. It is evident that this question would 
not be asked unless some difficulty had been encountered in 
the attempts to treat the water in accordance with prescribed 
recommendations. The assumed value of the A.S.M.E. ratio 
of sodium sulphate to total alkalinity for this purpose has 
become so firmly established in the minds of many operators 
that any plan of feed-water or boiler-water treatment auto- 
matically includes, where necessary, 
sulphate ions to maintain that ratio. The question is un- 
doubtedly prompted by two considerations 


the addition of enough 


caustic embrittle- 
ment has not been encountered as yet in high-pressure boilers ; 
and many operators of high-pressure boilers find it impossible 
to maintain those ratios 
subsequent carry-over. 


without inducing foaming and 

In general, it has been found that where the maintenance 
of this ratio has been attempted such a high concentration of 
dissolved solids in the water has resulted that lt Was 1m pos- 
sible to operate without violent carry-over. As 
ratios in 


: a result. the 
were not maintained. 


most cases Necessitv has 
demanded operation in a manne1 
vet no dire efiects have been 


tions may be oftered. 


contrary to accepted rules, 


the result. A number of explana- 
Among these are the welded construc- 
tion of these high-pressure units, which precludes the pos- 
sibility of seams and crevices in which boiler water may con 
centrate to such values as trom 50,000 tO 100,000 p.p.m. of 
sodium hydroxide necessary to induce intercrystalline corro 
sion, a factor in the developmer t of Caustlk 


Another reason may be 


embrittlement. 
related to the findings of the recent 
research efforts at the United States Bureau of Mines and at 
the University of Illinois, wherein it has been indicated that 
the A.S.M!E. ratios are not, under all conditions, adequate 
to stop this type of cracki 9 and therefore the tactors that 
cause embrittlement are not those which are uniformly com- 
bated by this salt as has heretotore been generally believed. 
Stress-relieving also reduced the possibility of highly stressed 
metal, another necessary factor in the development of this 
phenomenon. No matter what the 1eal reason may be, a great 
deal of operating experience indicates no evidence of embrit- 
tlement under high-pressure conditions where the ratios are 
not maintained. A sub-committee of chemists, functioning 
under the A.S.M.E. Boiler Code Committee, is at present re 
viewing operating data and relating them to the recent find- 
ings of research on this subject in an effort to modify the code 
recommendations in order to bring them in line with our 
present knowledge. It is hoped that there will soon be avail 
able to the industry a solution to the problem of caustic 
embrittlement, rational in the light of the available facts, and 
that this problem will soon be regarded as just another that 
the joint emorts of industria] research have helped to solve. 
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The Institute of Chemistry 
President’s Report at Annual Meeting 


j N submitting the annual report ot the Council ot the Insti 
tute oi Chemistry at the sixty-third annual meeting held 


al 
30 Russell Square, W.C.1, Dr. J. |. Fox, C.B., Govern. 
ment Chemist and President of the Institute, referred to the 


deaths during the past year of some of the most distinguished 


hgures of British chemistry. He mentioned the loss ot Si 


Robert Hadfield, the noted metallurgist, Sir Arthur Harden, | 


who was specially distinguished in the biochemical field, Siu 
Jocelyn Thorpe, a notable name in the world of organ 
chemistry, and Professor Wilsmore, a leading chemist of 


Australia, as well as Mr. Charles Procter. a tormer collea 


” 
of his own department. 

The Institute, said Dr. Fox, had been of much assistance t 
the Government in supplying chemical personnel during the 
war. Lhe industry had been more tully staffed in September, 


1939, than in July, igi4, and although unemployment amon; 


~ 
‘ o 


members had never exceeded three per cent., it was, at the | 


present time, lower than one per cent. Numerically, th: 
streneth ot the Institute had increased until it now numbere 
7775, more than five times as many members as were regis 
tered in IQi4. Che professional examinations of the Institute 
had been continued and the actual increase in the number o! 
members had been 220 for the year. 

The Institute was taking a prominent part in a scheme of 
co-operation with the object of sateguarding the publications 
of the Chemical Society and the Society of Chemical Industry 

Dr. Fox ended by saying that the report was a record of 
steady work in carrying on the normal business of the 
Institute, watching the interests ot the profession and being 
ready to answer any call made upon it in the national effort. 

Dr. Fox was re-elected President of the Institute and the 
other ofhcers and members of the Council were elected as 
tollows :—Vice-Presidents : Protessor H. V. A. 
[: H. Carr, Professor Tl. P. Hilditch, G. 
Robert H. Pickard, and Dr. H. A. 
Treasurer: Mr. J. C. White 

Members of Council: Mr. J. S 


Mr. E. E. Ayling, Dr. H. 


Briscoe. Dr. 
Roche Lynch. Su 
Tempany. Hon 


llan, Mr. E. B. Anderson, 
Jaines, Mr. M. Bogod, Mr. R. 
R. Butler, Dr. S. R. Carter, Dr. Frederick Challenger, 1): 
J. W. Cook, Dr. A. Coulthard, Dr. W. M. Cumming, Dr. 
J]. C. Drummond, Mr. F. P. Dunn, Dr. A. E. Dunstan, Dr. 
G. D. Elsdon, Mr. L. Eynon, Dr. E, H. Farmer, Dr. A 
Findlay, Dr. E. Gregory, Dr. I. M. Heilbron, Dr. W. G 


Hiscock. Mr. | i R. Hodgson, Dr. \\. Honneym: 


Mr. R H. Hopkins, Dr. H. Hunter, Dr. L. A 
lordan, Dr. J. G. King, Dr. L. H. Lampitt, Mr 
.. H. Lester, Dr. G. W. Monier-Williams, Dr. A. C 


Monkhouse, Mr. J. R. Nicholls, Mr. Henry W. Moss, D1 
T. J. Nolan, Mr. A. J. Prince, Mr. T. F. E. Rhead, Mr 
\\. H. Roberts. lr. KF. M. Rowe. Mr. NX. Bs Sheldon. Mi 
G. Thomas, Mr. S. W. A. Wikner, Dr. F. J. Wilson. 








Disinfectant Manufacturers 
New B.D.M.A. Committee Appointed 
following were appointed at the annual general meet 


T HE 
ing of the 


sritish Disinfectant Manufacturers’ Associa 
{10} held on February 18 :-—Chairman : MR. H. M 
SPACKMAN, leves’ Sanitary ompounds Co., Lid.: Vice. 


chairman: Mr. \. G. GIBB, Villiam Ltd.: Hon 


Pearson. 


Treasurer: Mr. R. A. BLAIR, Burt Boulton and Haywood, 
Ltd.: Hon. Auditor: Mr. R. G. BERCHEM, Jeyes’ Sanitary 


Compounds Co., Ltd. 

kK xecutive Committee. Fk lected members: MR. S. BRYAN 
The Killgerm Co., Ltd., Mr. N. BETTERIDGE, Cooper, 
McDougall and Robertson, Ltd., Mr. A. D. DAYsH, Monsant 
Chemicals. Ltd... Mr. H. W. MACKRILL, The Hull Chemical 
Works, Ltd., Mr. A. S. ROoxBURGH, Roxburgh Morgan and 
Co.. Ltd... Mr. H. A. SmitH, Lawes Chemical Co., Ltd.: 
co-opted members: MR. | BLACK, Lvsol., Ltd. : MR. S. C 
SEAGER, William Pearson, [td., MR. J. E. 
Sanitas Co.. Ltd. 


Wertts, The 
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MAINTENANCE OF EVAPORATORS AND 
DRIERS 


by BRIAN N. REAVELL, B.Sc., A.C.G.I. 


HEMICAL process plants are becoming more specialised, 

and the tendency is for plant units such as evaporators 
and driers to be designed for individual jobs. Tre great 
variety of evaporators and driers in use to-day makes it 
impossible to suggest maintenance details and adjustments 
that will cover every type, but consideration of the general 
principles governing the operation of the plants may prove 
helpful in maintaining the highest efficiency and in reducing 
the number of breakdowns. 

In an evaporator, heat must flow from the heating medium 
to the liquid to cause boiling, and the passage of heat takes 
place through an intermediary wall of material, generally 
metal. Two main factors determine the rate of heat trans- 
ference—the conductivity of the metal wall, and the condi- 
tion of the liquid film adjoining the wall. The conductivity 
of the metal wall cannot be changed, but the rate of heat 
transfer will be seriously upset if a layer of scale or deposit 
is allowed to build up on either side. Since steam is almost 
always used as a heating medium in chemical evaporators, 
there is little danger of scale forming on the heating side 
of the metal wall, but on the liquid side a scale formation 
may quite easily occur. Prevention of scale formation should 
be examined carefully from every possible angle—filtration 
before evaporation, chemical treatment of the weak liquor 
such as precipitation, and of softening of the process water. 
it is usually better to prevent scale formation by pre- 
treatment, but if this is not possible, or if it is uneconomical, 
then the scale must be removed periodically after it has 
formed on the heating surface. For this purpose electrically 
operated descalers are available, and a variety of brushes, 
cutters, and hammers can be tried in order to find the quickest 
method of cleaning with the minimum wear of the metal 
walls. There are also chemical methods of removing scale 
which in certain cases may be more convenient than 
mechanical means. 


Ensuring Maximum Efficiency 


To obtain the highest output from an evaporator it is 
essential that the film of liquid adjacent to the heating sur- 
faces should be in motion, and within limits, the greater the 
velocity of the film the higher the efficiency. In plants 
which utilise thermic circulation, nothing is likely to go 
wrong, as the movement of liquid is determined by the design 
of the evaporator, but when forced circulation is used it is 
essential to keep the internal agitator, or external pump, 
according to the type in use, in good condition. A tubular 
evaporator having a design velocity of 5 ft. per second may 
lose as much as 30 to 4o per cent. efficiency of heat transfer if, 
owing to wear of the pump, the velocity drops to 3 ft. per 
second. Not only does the loss of velocity reduce the rate of 
heat transfer, but it also tends to allow scale formation to 
take place more rapidly and so further reduce the output of 
the plant. Although nothing can be done to improve the 
efhciency of the steam side of the metal wall, it is most 
important to ensure that the steam is used effectively. Steam 
contains a certain percentage of non-condensible gases, and 
these gases tend to collect in the steam jacket or calandria 
of the evaporator; unless they are removed the steam film 
co-efficient will be appreciably reduced. Effective removal 
of the non-condensible gases can only be assured by keeping 
the air drain valves open and allowing a wisp of steam to 
blow off continually. It is not sufficient to drain off the non- 
condensible gases at the starting up of a plant only; they 
must be swept out continually during the working of the 
plant by the passage of steam along the calandria. Removal 
of the condensed steam is equally important, and when the 
working pressure is above atmospheric pressure a good steam 
trap should be fitted and kept properly adjusted so that no 


excess steam is blowing off from the trap outlet, and no 
condensate is water-logging the calandria or steam jacket. 

Regulation of the steam pressure is frequently made by a 
hand-operated valve, but it is dithcult to keep a steady pres- 
sure on the calandria by hand adjustment alone when the 
steam line pressure is more than the working pressure of the 
evaporator. Generally, the steam line pressure will be only 
a few lb. per sq. in. less than the boiler pressure, say, 100 Ib. / 
sq. in., but in the majority of evaporators the working pres- 
sure is not so high. While this may not be any advantage 
with a batch type evaporator, it does upset the proper work- 
ing of continuous plants. Variation in steam pressure in the 
calandria throws the thermal system out of balance, causing 
a fluctuating load on the condenser and a variation in the 
density of the concentrated liquor. Even if hand regulation 
gives a steady pressure for a constant steam line pressure, 
it is not often that the steam supply line will remain con- 
stant owing to the varying demands of other steam loads 
fed from the boiler, consequently fluctuation in the calandria 
pressure is inevitable. For this reason it is advisable to 
utilise an automatic reducing valve in the steam supply line 
and to make quite sure that the reducing valve is working 
properly. Modern reducing valves will give remarkably 
steady pressures within + 1 lb./sq. in. over a wide range of 
line pressures, but they must be installed correctly and given 
proper care and attention when working. 


Precautions in Starting and Stopping 


The method adopted for starting up and shutting down an 
evaporator should be considered carefully, particularly if the 
plant is used intermittently and some long interval is left 
between stopping and starting. Mechanical breakdowns are 
liable to occur unless certain routine procedure is carried out 
at each start-up and shut-down. The spindles of valves and 
pumps should be examined to ensure that they are free to 
rotate, and the glands slackened if necessary before attempt- 
ing to start up the plant. Subsequent adjustment of the 
glands should be made while the plant is running. If the 
liquor being evaporated is liable to crystallise on cooling, 
the circulation pump, feed pump, and extraction pump, and 
all moving parts in contact with the liquor should be turned 
round by hand a few times. If they are found to be stiff it 
is probably due to small crystals which have grown on the 
surface of the rubbing parts. These can be washed out and 
the parts made free before starting up, thus avoiding the 
scoring and wearing of surfaces which would otherwise take 
place. Another source of trouble which is caused by care- 
less operation in starting up is the leaking of the tube ends 
in the tube plate. If the steam is admitted to the calandria 
rapidly with the tubes empty of liquor the uneven expansion 
due to quick rise in temperature and sudden application of 
pressure tends to disturb the expanded joints and allow steam 
to leak past the expanded joint into the liquor space. A 
gradual falling off of the output of the plant may be noticed 
and found to be due to steam leakage caused in this way. 
In starting up, therefore, it is always advisable to open the 
steam valve slowly, allowing the tubes and shell to warm 
up gradually, and where possible it is preferable to have 
the tubes full of liquid. If leakage of this sort is suspected, 
the tube end expanded joints can be tested by draining out 
all liquid, opening the inspection door, or tube-plate end 
cover, and watching the expanded joints as steam is slowly 
admitted to the calandria. The full working pressure of 
steam should be applied finally, and the slightest sign of 
leakage in an expanded joint dealt with by re-expanding 
immediately—a small weep of steam may develop quite 
quickly into a serious leak if it is not stopped at once. 

Corrosion of the metal surface of an evaporator is not 
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sually experienced it the correct metals have been used 1 (he term “‘drying’’ is usually applied to the operation o 
st suit the particular liquor being concentrated removing water from solids and semi-sclids, although ther 
1 nowevel ot uncom to find that some corrosion 1s are some exceptions such as the drying of a iiquid to the 
\ place whe the plant is shut down unless the residual solid state, and the drying of gases, 1 Which wate! vapou! 
quor has bee thoroughl] leaned ou For this purpose Is removed trom some other gas. The broad principles apply 
ample supply of distilled or condensed water should be ing to the maintenance of drying plant are the same as fo 
lable lt the pla t is washed Out D\ hand water, there evaporators, and, where steam jackets Ol tubular stean 
tiie ls ~ e TO! iti the heating surfaces due heaters are employed, it Is necessary to keep the air vent: 
epost i)T le w | ensure that a supply Ol cleal and the steam condensate drains and steam traps work 
gene te i aly : i I ( it is only hecessalry lo ing correctly 
af : t ale t Line calandria in a. suitable Driers utilising hot air, or hot air mixed with products ©] 
’ \ litting type st lrap fitted to the calandria combustion trom oil, vas, or coke furnaces, are widely) 
lrai | tare : illows the condensed water to be employed. Maintenance of the burners is not difficult, but 
' ect erhead tank fro which it is easily ted the apparent simplicity may be a cause of neglect which leads 
eravity tor washing out purposes to inethcient operation. To burn a little more gas, oil, o1 
Co Is evaporators ist be run under steady condi coke to make up tor heat lost through inefficient combustio 
< , ' tne tullest Ppossll i¢ output lhe needa TOT a l> both wastetul and unnecessary, but it can easily happe! 
- st pressule nas veel reterred to above, but the unless syvstematth perrormance logs are kept. he prope 
é lig Cet qa the ensitv are also Important. I use otf these loves not only hel p- in preventing breakdow 
ra eet 5 ¢ ipl veda the agyustmie nt of the teed rate Ca but also enables the Cause OT 1neticient working to he lox ated 
’ litated | sing a constant-level teed tank so that tol quickly. Ihe logs should include records of temperature, 
viven setting the teed valve a constant teed rate 1s main turnace draught, air volume, fuel consumption, input of wei 
li ed e eVaporato lf pump feed 1s adopted it is material. and Output of dry material. Other information Cal 
“1c ov the antages Ol centritugal, Or Tecipro be usefully recorded accoraing to the type of drier in use, 
ating r positive displaceme pumps. While the centri but these figures will provide the essential informatio: 
val } p is probably the cheaper, and requires less main needed lf plant operators are trained to take an interest 
f c its pertorma ice Characteristics are not s0 suitable in the logs, small adjustments and repairs will be unde: 
= tne ( | p type Small ariations of the total pres taken promptly instead of being delaved until ethciency Fas 
sure head give relatively large c! ves the through-put seriously diminished While these suggestions may b 
t the p ~ tnat re vul tion t tie eVaporatol teed is made superfluous to the large mahnutacturers, it has been the 
f cult lt theretore, a centrifugal pump has writer s experience with many sm iller firms that the use ot 
on - lty is fi in keeping a steady feed t measuring instruments such as thermometers and wate 
he evap the us eciprocating or positive pump eauges is surprisingly neglected : and, even if the plant 
=t = we t} estigatil already equipped with suitable instruments, little or np: 
: m record ot performance 1s kept \ glance at these logs by 
Vacuum Evaporators the maintenance engineer shows immediately if somethir 
[he OV rks apply equally well to non-vacuum and Is going wrong For example, output may be maintained 
] evap tors, Dut 1 he latter case more care 1s neces satistactorily, but tuel consumption may have increased be 
to ¢ O st leakage loss in working vacuum 1s yond the usual figure. Having seen in the logs a rise in tuel 
é | é { I Its Cuum punhip Ol condenser, COnsUulD ption, sUspicionNn Is directed to the burner and Luinace 
e really due to small leakages in the evaporato1 \ dirty oil burner, sooting up of heater tubes, air leakage 
d ecting pipewol location of leaking joints 1s in the furnace, or lack of chimney draught n ay be the cause 
: dithcult matte but probably the simplest method of excess fuel consumption. Or, perhaps, it is seen that tke 
. st dinary candle, and, holding the flame close temperature of the air leaving the heater may have risen while 
1 ace, to ¢g er the entire joint slowly with the oil consumption remains constant. ‘This indicates a 1 
aad - ‘ \ slight vement ot the flame indicates duction in the volume ot all Ppassinp through the heat Tr. ahd 
e |e c Parts which have developed porosity May be due to slipping belts on the fan or leakage in the 
e} re several . sq ches will not easily be ducting, or possibly the fan impelle may be worn out. Such 
etecter hic w is there is insuthcient velocity of au eXamination is simple and avoids time wasted in cvernaul 
; e candle flame: such leakage can generally be ing parts which are not at fault. 
etect filling the syste h water, leaving it for about The moving parts of drying plants should not be neg 
2 a - f st ( O iallip patches which indicate lected, and maintenance envineers will hye well advi el to 
- re 1 fit } p, or steam ejector, must obtain suggestions trom the plant manufacturer as to the 
e kept : t1 surface condenser is used parts which should be given most attention In view of the 
- cit f I s soon as scale formation is sus- present-day dithculty in obtaining spares, time lost in Pro 
ane Di ’ rd cooling water will cause loss of duction could be reduced by requisitioning likely spares well 
} a} ~ r thie dgenser tubes. and It is genel advat tw wl CTevel this ls possible 
eape e long to fit a suitable water filter, o1 
ene the n to shut the plant down at intervals 
r ¢ enser « ne QO large installation a cooling Chemi ] M tt : P li 
we ev puln] prove more economt al ica a ers in ar lament 
Che f ° SU ers the more important points Iron Ore in Northern Ireland 
sf tal 2 e highest ethciency trom \ the House of Commons last week, Dr. Little asked the 
porating | Minister of Supply whether the report) on the iron-ore 
Kee! The el neal Yr s ices clea and tree trom -amples trom Northern lreland had been sO tavourable as 
4 to Warrant his giving instructions for the work of the indus 
2 Ur: : densible ises Irom the steam ja Ket tiv to be pro eeded with at once, thas providing immediate 
r calandt continuall employment for a number of the unemploved. 
V1 iadensed ste trom the steam jacket o1 Mr. Herold Macmillan, in reply, stated that the technical 
tinualls repoits on the iron measures in Northern Ireland had re 
4 Maintat a steady st Pressure ceived caretul consideration, but the Minister of Supply was 
. Maintal a constant reed rate Te the weak liquor. atished that he would not be 
6) Where possible, keep the density and 


justihned in recommending at 
this stage the expenditure ot publi 


Money Ol) development 
of these deposits. 
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FROM A WORKS MAINTENANCE NOTE-BOOK 


M LIN TENANCE must be carried on systematically, it 
It is to serve its 


ing attention occasionally to the various features of plant 


purpose. It 1s not just a matter of 


d machinery and accessory equipment found in industry, 
respective of whether that industry be chemical or other 


vise. The particular teature which 1s neglected will be 


und to give trouble just when least expected. If this i- 
t just hindrance to smooth running, it may be an actual 
eakdown., In both cases there is loss of efticiency at the 


vorks: There 


output of plant is reduced, or suddenly ceases. 
loss of ettective time in processing, and other plant may 


ecome involved. Cost of processing, for the time being, 


increased in respect of some definite quantity of the pro 
uct: added to this, there May be considerable expense 1Ol 
le replacement OT a 


ult, and the 


spare part. Even an accident may re 


\hatever the 


esult, itis likely that all would have been avoided if greate! 


consequences may be serious. 
attention had been given to this matter of maintenance. 
No matter small the 
meone to keep an eve 


The 


ue h attention 1- 


how works, it should be the job of 
upon the various aspects of main 
renance. nature of the plant will determine just how 


even be reduced t 


needed: the work may 


he bare minimum of lubrication and tight pipe-joints, o1 


-omething like that, but in most cases it includes conside1 
ably more, for pumps have to have glands kept at the correct 


degree ot tightness: electrical equipment needed to drive 


them has to be kept in Food orde i, Tol the avoidance Ot bur 


8 out, as well as for personal] safety ; recording instruments 


have to retain that fine precision which is so necessary. for 


their purpose. yomnt= of all tvpes must he kept under obser 


ation tol leakage COPPOsSTON hitist be watched il C kept 
nder control. lhe mere mention of one aspect quickly 
brings to mind anothej 

\ firm which supplies a particular type ot plant on 
achinery will) sin loudly in praise of what 1s loosely 


will add that the cost of mainten 
Never is it said that 


naker bas done his best to pro\ ide all that is desirable. the 


termed etthciency. anothet 


nee is the very minimum while the 


real ethc1ency nN service will depend upon the Care with 


e ood workine orde} by the 
attairs. lt 


risk of looking at the 


which 
Yet that 


the plant Is kept in 
ix the state oft 


lisé’} 


tru “ethcrency | l> taken 


tor granted, there 1 matter of main 


htly 


blame 


Occeul the will 
maker otf the 


feature instead of calling himself to account ior negligence 


tenance too | when troubles do user 


Te 
. 


often lay upon the particulal plant 


See ss like Customer, in the matter of an CVeETS day pure hase, 


can nevel he wrong.’ 


Three Main Essentials 
First essential in good maintenance of plant and all that 
thereto Is that should he 


staff assigned to this work 


Is accessory someone responsible 


ror it, and that the be it one man 


Or mMaW\ is COs lentious and experienced. Second essential 
that a record be kept of all plant and plant features, to 
how Jiist when Insper t10n Was made and what had to De 


than normal attention or adjust 


lhird essential is for Inspection to he 


done—it anything more 
ment was required. 
feature io 


\dded to 


this. there must be commonsense in the selection of materials 


will trom 


‘feature, and is really determined by experience. 


vstemati just how trequent vary 


and spare parts fol quality - an understanding of the per uliat 
tailings oft plant in service; and foresight in the matter of 


materials needed, within reach 
stores. No plant O] 
ven the most pertect are likels 


if maintenance is neglected. Be 


having spare parts, and all 


the works’ engineering accessor\ 


features are ultra perfect: e 
to fail, without warning, 
ause something has never before happened, it is unwise to 
ssume that it never will; even the user of a simple open 
top steam-jacketed pan one day came to the conclusion that 
it would have been a wise policy to have tested it periodic- 
ally in the course of its twenty years of service, prior to the 
have 


day or which corrosion proved Lo weakened it to a 


point tnsufficient to withstand the steam pressure, which had 
been consistently employed during those twenty years. 

The maintenante of indicating and recording instruments 
is best left in the hands of the makers, if servicing can be 
this work is left 
profitable tor him 
to visit the makers’ works in order to gain rather more know 


arranged tor a reasonable yearly fee. If 
to a membet ot the works Stall, it will be 


ledge than he would normally have, instead of having instru 


ments in his care with only a little instruction and a lot ot 


literature concerning them. ‘To be accurate, an instrument 


must operate without appreciable’ friction, and this is 


especially so for a recorder where the contact of a pen-point 
on a paper chart can easily induce friction in excess of that 
permitted by a pivot and jewel bearing. Zero adjustment 
maker ot the 


The changing ot 


must be watched. Ink recommended by the 
other. 


charts in all instruments at the works is preterably left to 


instrument must be used. none 


one person, tor the sake of treedom from inaccuracies in re- 


cording. A rough pen-point will cause the ink to feed too 


fast and spread, thus giving a dirty record line 


Electric Motor Maintenance 


l-leciric motors are rarely subjected to more severe sei 
vice than under the dusty or moist and corrosive conditions 
found at chemical works. For this reason alone, they should 
Selec ted 


where the, are to be 


be the subject of special attention in maintenance. 


as a type suited to meet the situation 


used, the risk ot Insulation failure can be vreatl reduced, 
ind records may show that maintenance actually asked fon 

been almost nevlioible : but this does i) mean that 
such motors may be lett to look atter themselves. he 


CHNaAnL1 OT the ol 11) the bearing sUlips cil least 


\Where tota 


not been installed, there 1s need to use a pall 


Ewice )] 


=_ 


thrice a vear is wise. often essential. lv-enclosed 


motors have 


of bellows occasionally to remove accumulated dust from 


the windings, even where the atmosphere i= not “Considered” 


to be a dusty one. Switches and tuses need regular inspe 


tion, and wiring should be tested twice a year for etticien 


of insulation. Ita spare armature has not been vrovided, 


negligence in this matter will be emphasised, As SOON as one 


armature has been burned as a result of overload 
\ilodern machinery 1s not independent ot the need of lubrica 


tion. Indeed, in its modern aspect of giving higher output 


ond vithstanding heaviel loads, there is even greatel need 
of proper lubrication. Grease lubrication calls for greate 
attention than does oil lubrication, and such svstems must 


he dismantled and inspected regularly to see that the passages 
for the grease are clean, especially in the presence ot a dirt 


laden atmosphere. Grease on the outside of a fitting will 


Gul kly Carry abrasive material from the atinosphere into the 


working parts. Continuous application ot grease by spring 


loaded pressure fittings will overcome contamination and 


also reduce troubles attending operation in the presence of 


moisture, or under the destructive intluence of 


Nevertheless, 


the grease, which tends to separate soap from oil; the oil is 


temperature. 


some temperature conditions are destructive to 


lost rapidly, and the soap remains to clog the lubrication 


— 


In inspection routine it must be noticed whether 


passages. 
all points to which grease 1s distributed are duly receiving 
their proper amount. In general, grease lubrication is used 
Ditterent 


and there- 


where oil cannot be retained satisfactorily. types 


of grease may be necessary for difierent se 


— 


vices. 
have all containers on. the 


lubricating system prominently 


fore it is essential to crease 


coloured to distinguish the 


service: the use oft 


particulat yrease in pressure fittines © 
ditferent pattern will also serve as a turther precaution. 
The plates and frames of a filter-press nust be kept in the 
best possible condition Irrespective ot whether the press is 
not. During a period of inactivity a wooden filter 
press should be kept tightly closed and full of water; metal 
plates and frames should be kept clean and dry. Unbalanced 


pressures are more often the cause of the breakage of filter- 


in use or 
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plates, than is careless handling. It is necessary to see that 
the feed ports in the frames do not become clogged, and, 


with this in view, it is well to inspect the ports every time 


the press is opened, if some tendency to clog has been 
noticed. While plates and frames, except for breakages, 


last indefinitely, 
to such 


some maintenance attention must be given 


features as rubber collars or cloth pockets, and clip 
the centre-feed type. 

Gaskets on enamel or glass-lined vessels should be replaced 
instead of using extra tightening cffort to correct any leak- 
age; undue tightening of the bolts or clamps risks fracturing 
the lining of the vessel. 


nuts used on presses of 


Gland packings should be inspected 
frequently and replaced before they become sufnciently hard 
to score an\ against which the packing bears. 
conditions are severe, it 1s weli to inspect the 
lining at regular intervals, otherwise 


‘surface”’ 
Where service 
it may be found that 
corrosion has proceeded beyond the point of economical re 
conditioning 

For grinding and pulverising plant, special attention must 
be given to the matter of lubrication Advice from the maker 
of the plant should be strictly followed; if it has not been 
passed on to the user, it should be asked for. Inspection of 
the linings of ball and pebble mills is necessary to avoid 
the shell of the mill. 


dainage to (;,eals and 
proper alignment, and, 


1 


pe kept in 


pinions must 

as far as possible, kept 
tree from accumulation of dust by the provision of a suitable 
shield. The tightening of the liner beits at intervals will 


} 


do much to prevent damage to the liner. 


Attention should 
eiven when a mill is to stand out of use for a con- 
siderable time. In such circumstances the balls or pebbles 
must be removed and the interior of the 


= , 
SO DE 


mill cleaned out: 


at the same time, gears and pinions should be cleaned and 


coated with fresh grease. Still greater care must be given 
to tne lubrication of mills of the roller and impact type. 


(he maximum grinding efficiency can be attained only when 
worn rollers, balls and die-rings are replaced ; likewise, worn 
hammers. The replacement of worn parts also reduces 
vibration, and this in turn makes damage to other parts less 
likely. Reduced capacity, and any appearance of the 
oarseiiing of the product, are signs that there are worn 
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rollers or worn hammers. Both types of mill must be opened 
and inspected periodically, when it should be remembere« 
to remove any accumulation of ‘‘tramp’’ iron. 

It a valve is not working properly it constitutes a hidden 
hazard, because unforeseen circumstances may demand 
sudden and efficient operation to avoid an accident, Or aS a 
precaution. The opening and closing essential 
valves should be tested at least once during each shift ot 
personnel, for a plant in continuous operation, or in batch 
working at least once at the beginning of each run. Gland: 
that are too tight do not only make the operation of the 
valve unduly difficult; there is also a risk of scoring the 
spindle and thus giving rise to leakage. 

Pumps demand maintenance attention to a relatively high 
degree compared with other chemical machinery. They 
should be inspected frequently when running, and at regulat 
intervals there must be an inspection of the interior, The 
visual inspection will include observation of gland adjust 
ment, bearing temperature, lubrication, motor temperature, 
and anything not normal in external features. 


ease of 


Wear, corro 
sion, and certain other causes of failure, however, can only 
be detected, before they have made much progress, by care 
ful inspection after the pump has been shut down and dis 
miantled as far as necessary. Glands should be re-packed at 
regular intervals in accordance with the number of hours the 
pump is running, and not by scheduled intervals on the 
calendar. The tightening of the gland must be done care- 
fully, otherwise a damaged gland-sleeve will result. The 
life of the gland packing can be lengthened by preventing 
oveiheating and the drying-out of the packing; this is some- 
times achieved by allowing a small stream of water to play 
on the gland. Where corrosive liquids are being handled, 
and also in the case of crystallising solutions, it is well to 
see that drip-cups of adequate size are provided and that 
the drain from them does not choke or corrode. The con- 
tinuous drip will start corrosion on the baseplate, which may 
not be noticed before there has been sufficient weakening to 
put strain on the vital working parts of the pump. This 
may be avoided by protecting the baseplate with sheet lead, 
where considered desirable. 








High Pressure Valve 


A Simple Workshop or Laboratory Accessory 






To expansion 
chamber 


Y 
lo reservoir + 3 
7X i 


HE accompanying diagram gives 

the constructional details of a 
quick-release high-pressure’ valve 
which has been used in conjuncticn 
with a Wilson expansion chamber 
working at a pressure of 50 atm. The 
valve body A has a taper seating and 
into this is forced a hard rubber 
tapered plug 2B, making a gas-tight 
joint. The spindle C, to which the 
rubber plug is attached, is split and 
has a flexible rubber diaphragm / 
fixed to it. The diaphragm is also 
clamped to the valve body by means 
of the spindle guide plate £; this 
plate has a V-shaped tongue which 
bites into the rubber and prevents it 
from slipping. The spindle is con- 
nected by a coupling / to a closing 
lever G. This valve, although of such 
simple construction, has been most 





Reprinted, by) 


kind permission, from a note by M. |. Moore, George 


satisfactory in operation over a long 
period and there has been no trouble 
from leaks. By a slight modification 
of the spindle guide, the valve could 
be converted to the screw-down type. 


Holt 


Phy sit - 
7 


| aboratory, University of Liverpool, 


in J. Scz. /mst., 1941, 78, 2, Dp. 23. . 
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Drives for the Chemical Industry 


Reduction Gears Suited 


ethiciency of modern pump-drives and _ stirrer-d 
use 


rives 
the 


© ine 
or in chemical industries is well illustrated by 


photographs herewith, which depict some of the many recent 
types of apparatus of the kind produced by Crofts (I-ngineers), 
(td., of Thornbury, Bradford. An important and interest 


ng feature of the plant concerned is the ease with which its 
ipkeep and maintenance in efficient working condition can 
ve assured. 
first illustration 


Our Fig, 1) shows a pump-drive, includ 


in electric motor. which is coupled direct through flexible 





Fig. 1. 


Pump drive with ** Efficiency ’’ type 
reduction gear 


upling to a Crotts’ “‘Ethciency”’ reduction 


type year, re 
lucing speeds from 1430 to 250 r.p.m. This in turn is 
oupled to a Merryweather Hatfield pump, the whole being 


ounted on a standard combination cast-iron baseplate. 
\ stirrer-drive 
Here vertical design 
fange-mounted geared motors is utilised, supported on stru 
tural steelwork fixed to the jacketed vessel. 


for a yeast extract vessel is depicted in 
Fig. 2. one ot Crotts’ ‘Ee ihciency”’ 


The 


powell 

transmitted is 5 h.p., speeds being reduced from 1440 TO 30 
r.p.m. 

rhe third photograph big. 3 illustrates a number CO] 

Crofts’ “ke theiency’”’ type reduction gears supphed fo. 

hemical al drives, the eca¥©»s beine driven trom lineshaft 





ASBESTOS-NEOPRENE GASKETS 


\ new kind of gasket, incorporating many of the desirable 


properties of both asbestos and neoprene, has been intro 
duced by the Victor Manufacturing and Gasket Co., Detroit. 
Mich., U.S.A. These are first blanked from asbestos sheet 
material and then coated with a neoprene cement developed 
‘pecially to increase resistance to the passage of gases and 
Mquids., 


‘ i 
i 


Their advantages are stability of dimensions and 
resistance to the effects of relatively high temperatures that 
cause other materials to develop leaks. A second type of 
material is obtained by compressing the asbestos-neoprene 
combination. From this latter material gaskets are made for 
ipplications where heavier flange pressures may be applied. 
5 between machined surfaces, In laboratory tests, samples 
ft the new gaskets immersed in extreme pressure lubricants 
‘or 500 hours at 93° C. showed no disintegration, blistering, 
los, in flexibility, or delamination. 
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to Many Applications 
Fig. 2. Vertical geared motor driving stirrer 
for yeast extract vessel 
by fast and loose pulleys, with the output shatts direct- 


coupled to the machines. These reduction gears give output 


s<needs iT 2. 75 


and 100 r.p.m., speed changes being lever 
operated. 


Fig. 3. Group of multi-speed 
reduction gears with fast and 
loose pulleys 


FURFURAL RECOVERY BY SOLVENT 
EXTRACTION 


[n a number of industrial processes using furfural as a 
selective solvent, the necessity arises for recovering the latter 
from aqueous solution, and this has generally been effected 
by distillation. The alternative method of solvent-extraction 
of the furfural has now been subjected to careful examination 
by Trimble and Dunlop (of the Quaker Oats Company) who 
show that anhydrous furfural can be recovered by extraction 
with a solvent like ethyl acetate at lower cost than by the 
usual method of steam distillation. Their extraction plant is 
described in Jud. Eng. Chem., Anal. Ed., 1940, p. 721. Other 
organic solvents, including a number of ethers and aromatic 
hvdro rabons, can also be used to recover furfural from its 
ethy] satisfies many othe 
requirements of a large-scale extraction process, such as low 
cost, stability, and low toxicity. 


aqueous solution, but 


acetate 
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NEWS FROM AMERICA 
Chemical Plant Extensions 


Plastics, Butadiene, and Titanium Pigments 
E XPANSION of the plastics research laboratories of E. J. 
di Nemours & Co. by construction of an addi- 
tional building at Arlington, New Jersey, has been authorised. 
lhe st 





ju Pont de 


ructure will add approximately 25 per cent. to the size 


t the laboratories, which will corstitute one of the largest 


plastics Construction 


) research centres in the world. began 


7 


} January, and it is expected that the building will be ready 
May 
lhe Phillips Petroleum Co. is 


butadiene 


or use Dy 


next. 

building a by-product 
plant at Borger, Texas, to begin operation early 
this year. The plant will recover by-product butadiene, now 
produced incidentally in the manufacture of neohexane, fo! 
use in the manufacture of synthetic rubber by the Hydro 
Rubber Co. 

(he new addition to the titanium pigments plant of the 


Krebs 


put nto operation on December 10 


arbon Chemical and 


Pigment & Color Corp., Edge Moor, Delaware, was 
This unit has been unde 
construction since November 16, 1939, and provides large 
idditional production capacity to meet the growing demand 


titanium pigments. 
Amino Acids and Sodium Chlorate 


\mino acids and peptides, formerly imported from Europe, 
are being manufactured in the United States on a non-profit 
\mino Acid Manufactures, Chemistry Department, 
University of California, Los Angeles. 
are used exclusively to defray the cost of chemicals, technical 


basis by 
Proceeds from sales 


assistance. and overhead expenses 
works at Portland, 
Pennsylvania Salt Manufacturing Co. 1s to 


start at once. and it is reckoned that the plant will be 


(onstruction ot new <odium chlorate 


Oregon, for the 


] ] . 
completed towards the end of 


IOA1. 








Glass Development 
New Materials in Chemical Engineering 


METHOD ot glass manufacture yielding products which 
ould be raised to a cherry-red heat and then plunged 

to icy water without breaking was announced about a yeat 
avo. Since made with 
glass in the U.S.A. and a limited supply of 
lassware of this kind is now available. The out 

standing significance of this ‘* Vycor glass is that it offers 
a material similar to fused quartz in an economical price 
and the 


then considerable progress has been 
Low -« \pabsion 


laborato1 V 


ve Its thermal expansion per ° C. is 0.080 x io~”. 


softening temperature is about 1510°% C. 

Another recent development in the United States is the use 
of glass fibre in filtering liquids and gases, or as thermal 
insulation, the density 


} 


neat 


in packing determining the rate of 
transmission. Glass-lined steel equipment for use 1n 
chemical process industries has also made progress of late, 
maximum unit 
Units of 2000-gallon 


Capacity are now standard, and even larger units have been 


particularly as regards increase in the size 


available for severe acid conditions. 
manufactured to special design. 

A further 
American manufacturer of a more drastic test specification 
thar 


improvement is the adoption by at least one 


ever before, namely, that glass enamel for severe acid 

As a result flaws of 
even microscopic proportions can be discerned and corrected, 
thus 


service must pass a 20kV. electric test. 


leading obviously to a longer service life for the 


equipm«s nt 





Issued by LEEDS AND NORTHRUP COMPANY, 4934 Stenton 
Avenue, Philadelphia, Pennsylvania, a 28-page catalogue 
E-33A-503) gives a list of apparatus for checking thermo- 
couple pyrometers. It not only describes and illustrates port- 
able equipment for plant tests under actual operating condi- 
tions, but the laboratory apparatus to standardise it. 
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Glycerine in Artificial Rubber 
The Trend of Modern Patents 
I lH the in 


id rubber 


reasinge econom« importance of artificial 
substitutes. the role 


rubbers al Ot elycerin a. 


a raw material in such products becomes increasingly signi 
icant. Almost from the very beginning, glycerine, because 
ot it- combination ot several essential properties, has bee) 


ingredient of such 


vylycerine combinations have for many vears 


recognised as a majol procucts. Glu 


found emp 


ment as rubber substitutes in printing rollers, gas tul 
and the like. 


binations containing glycerine are employed, which have n 


covers, lo day. however. more complex 


important actual nd potential appli ations. 


Recent patents are indicative oft the present trend 
elycerine utilisation. In one, for example (U.S.P. 2,134,335: 
H. G. Kittredge) for making a product suitable for use witl 


rubber, and tor coating textiles, metals, and the like, heat 


polymerised vegetable oils, such as tung or oiticica oil, ar 
treated at 


dride. A rather earlier 


above 210° C. with givcerine and phthali al 
2 BD -« —— 
Ue. 25880437 


with an even wider range of application 


patent for making 


rubber substitutes, 
and based on the complete reaction between vegetable i}s 
and ely erine, Was granted to the same inventor. 

In another late U.5.F. 2,107.55; © 
reaction products of a natural 


Ellis), the 


rosin, witl 


instance 


resin, such as 


glycerine, phthalic acid, a fatty acid, and other substances, 


have been advocated as useful substitutes for rubber. |] 


still more recent example, a patent for making a ‘‘synthet 


rubber from readily available materials, including glycerine, 


lane ( } 


Was granted to a woman 1 Kanow of Balti 


U.S.F 


\ ¢ ntor,. 


more 2,212,540, September, 1O 40 hi proces ls 


remarkable 1) that such comparatl ely mipl mnvredt nt: 


oluten, turpentine, sulphuric acid and elycerine are en 


ploved. When mixed together and heated, these ingredients 


react to form a rubber-like, elastic Composition which can be 


vulcanised like the natural products to any degree of hard 


ness and toughness. [It can be used as a substitute for 
natural rubber in various applications. 

Glycerine derivatives are also used in making Sut 
artificial rubber compositions (one such, obtained by treat 


ing ethylene dichloride and glycerine dichlorohydrin with 


sodium polysulphides, is used with another artificial 


Br. 


manufacture of 


produce Compounds that Dre \ ly 
caskets, shor lc 


New York, 1941, 44, 4, p. 242 


position 504, 505 to 


used in the absorbers, rolle 


covers, etc.- Rubber lge, 








Tar Hydrogenation 
Experiments with Catalysts Yield Solvent Oils 


XPERIMENTS on the hydrogenation of by-product coke- 
oven tar made by the U.S. Bureau of Mines in co-opera- 
tion with the Jones and Laughlin Steel Corporation of 
Pittsburgh are described in the annual report of the Bureau 
[.C. 7143). The objective of this work was to determine the 
optimum conditions, yields, and character of products from 
the destructive hydrogenation of high-temperature tar. 
Some preliminary experiments were made in a small auto 
clave to test a number of catalysts. The latter consisted of 
small amounts of materials that markedly expedite the hydro- 
For this 
per cent. iodoform was used as a Catalyst. 


work on tar hydrogenation 0.05 
The plant tests 


showed that it was necessary to use two phases or stages 0l 


venation action. 


In the first or liquid-phase stage the original 
and the 


hydrogenation. 


tar is mixed with 0.05 per cent. iodoform mixture 
pumped, with hydrogen, into a heated high-pressure reaction 
vessel or converter,r. 


oil product from the first stage is vaporised in a stream of 


In the second o1 Vapour phase stage the 


hvdrogen, and the vapours passed through a body of catalyst 
particles consisting of oranules of alumina gel impregnated 
with 25 per cent. of their weight of ammonium molvbdate, The 
over-all yield of oils boiling in the gasoline range was 68 
per cent. by weight, or 97 per cent. by volume of the origina! 
tar. Chemical analysis of these oils showed that they should 
be useful as solvents in the paint and varnish industries. 








au 








Murch 8, ig41—The Chemical 


A ge 


143 


Driers and Evaporators in Operation 
Advantages from the Maintenance Angle 


arti le elsewhere 1h) this issue. 


A Sis fully explained in at 
the 


maintenance of driers and evaporators in the chemical 


istrs 15 an item of the first importaiice when the 


upkeep 
] plant is under consideration. 


The manutacturers of dry 
and e\ aporating plant have not been unmiundful of this. 
we take the 


al opportunity of illustrating types of 
plant of this 


kind, manufactured by W. |. Fraser & Co., 
Ltd., of Dagenham, which exemplify the care taken in pro 


SOTHe 


lading Tor easy Maintenance. 


\ horizontal dryving-machine 


arranged for operation under high vacuum is) shown in 


I this is provided with a steam jacket and = with 


rine Led! ot the spiral blade type, the ~Lirrel bene driven 


by means of electric motor with worm reduction vear and 


eear-box to give four various speeds. The highest speed is 


ised On the stirrel when the material 1s In an easily moved 


condition, and also when the contents are automatically dis 
The 


material 


reed through doors in the bottom oft the 
intermediate 


vessel. 


and low speeds are used when the 
being processed reaches the viscous and stiff stages, ‘There 


} 
) 


e point of particular interest trom the maintenance 


point of view. ‘The spiral stirring blades are mounted upon 
ast steel arms and are so arranged that they can be adjusted 
lose to the shell as wear takes place. 
ine second photograph Fig 2) shows one of WW. |. 
This is constructed of stain 
less steel and provided with an external heater of 


tubular 


Fraser’s 
forced circulation evaporators. 


the multi 


type, circulation being actuated by a centrifugal 


pulp. 


The condensing equipment is of the jet tvpe and 


irranged tor low-level operation with centriiugal extractio! 
pulp. This enables the plant to be installed in a building 
with relatively low height to the roof, the normal barometri 
Pequirinhe 


jet condense! either a very high building or an 


external structure 30 to 4o feet high. 


point oj 


From a maintenance 
view there is a great advantage in the use of an 


external heater. because the ton cover can be easily removed 


Fig. 1. 


Horizontal drying-machine for operation under 
high vacuum conditions 





Fig. 2. Forced circulation evaporator, used for the 
concentration of delicate food products 


and the heating tubes Inspecte c and cleaned. 
circulatioa 


the torced 
system aiso helps to keep the tubes naturall 
clean by the use of high velocities over the scrubbing sur 
The evaporator. illustrated :- 
tion of delicate 


lace. used for the concentra 


food products and | polished internally. 








New Control Orders 


Aluminium Scrap Prices 
T tik. Minister of Aircratt Production has issued a direction 
under the control of Aluminium (No. 5) Order, 1940, fix- 
ing the maximum price of aluminium alloy scrap, including 
any packing, loading and transport undertaken by the sellers, 
at £65 per ton. The direction came into force on March 4. 
Light Metal Fabrication 
the Minister ot Aircraft Production has issued the Light 
Metal and Alloys Fabrication (No. 1) Order (S.R. & O., 1941, 
No. 206), which came into force on February 25, and which 
restricts to authorised fabricators the fabrication or conversion 
ot any light metal or light alloy into the form of castings, 
extruded sections, bars, tubes, wire, sheet, strip, forgings ot 
castings, while such material can be disposed of to only 
persons authorised by the Minister. 
Any person fabricating, treating, etc., any light metal or 
light alloy must furnish the Minister, or such person as he 
shall require, with the necessary particulars, and premises 
may be inspected to ensure compliance with this order. Pro- 
duction of light metal or light alloys remains unrestricted. 
Potash Compounds : Northern Ireland 
By the Control of Fertilisers (No. 8) Order, 1941, which 
came into force on February 26, the Minister of Supply has 
restricted the use of muriate of potash and its compounds 
in Northern Ireland to manufacturers of fertilisers, unless 
under licence. 
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Personal Notes phut recovery process. Phe cCOuUTAaALReOUS step oO! starting b 1S}. 
ness on his own account followed a_ period with John 


DR. EWART Ray HERBERT JONES, assistant lecturer in Hutchinson and Co., and with the Atlas Chemical Company. 


rganic chemistry at the Imperial College of Science and One of his early inventions was the Towers Respirator, which 


lechnology, has been awarded the Meldola Medal of the 


Institute of Chemistry for 1040. 


MR. ROBERT A. MACGREGOR, who has _ been appoint 


sU 
Director ot Metals tor India. was for many vears metallureist ven 
at the Darlington Forge, Ltd. He left England for Ind Lta 


Miss EUNICE E-NTWISTLE, of North Lytham, St. Annes, wa- 
arried last week to MR. SIDNEY CHARLES Wa§ARDEN. chiet 


. oa | “ft whi 
chemist and bacte rioiogist oft the Chesterfield and Bolso: ey} : 
' sul] 
Board. For manv vears Miss Entwistle was private secretar\ : 
. Cal 
» Protessor | 1 Lauwervs ot London LU niversity. 
” ap} 


PROFESSOR JAMES CHARLES PHILIP. Professor Emeritus « 


Physical Chemistry, Imperial College of Science and Tech alc 
OLOLV., London, and president ol the Society OT (hemi che 
Industry, 1s to be honoured with the LL.D). degree on April sto! 

\berdee) .} ersity, Whnel O] rer|s C Was a promis P 


~c1ence student 


. The late Mr. John 
Last week MEssrs. |. W. MATHER. N. G. BrIGGs, J. 1 





. / William Towers con 

RIGBY and T. BENNETT, who had each completed half a ce: Th 
tury of service with Beechams Pills, Ltd.. were presented with col 
Ne-service certificates and cheques as an appreciation )D' » OF 


Mr. i Stanle Holt les, MM ” , l anagine qairectol O} Tne t10] 


company e patented in iS<4 Phis was the original box type respirato: 
I ‘ Tins In 
Lp which the present-day military Pas masks are based | 
1 “POERFRE' ‘OR hee . ' os soc 
Mr. (, EO! ris I Hit YWORTH a => peen Clecte? . 1c¢ chairma \lr. lowers was One OT the rey remaining founder nic mM 7 
: nil 


" i* ’ ] 7 ; | .% , : , I> ) “ ,\7 } } ° } 7 - 
Lever Bros. and Unilever, Ltd., and Mr. R. Fk. HUFFA bers of the Society ot Chemical Industrv, and was honoured 
nd MR. R. (, 1 RGENS have been appoll ted directors. Mir yy +} 


? 


le presentation of a gold plaque at Guildhall during the 


H. RK. GREENHALGH, atte 47 Vals with th OMpaNnVv (25 Vea Saciety's Jubilee celebrations ten years ago. When the =~ 
as a director, and 20 as vice-chairman) resigns for reasons ©! \Vidnes Chamber of Commerce was formed in 1922. Mr. ' 
health, and MR. ALBERT VAN DEN BERGH, MR. C. FE. TATLOW, lowers was one of the first members, and in 1929 Was hor o 
and MR. CLEMENT DAVIEs retire, but are retained in an advis ired by his appointment as Chairman of the Chamber. _ 
ry Capacity Mr. J. W. PEARSON relinquishes his post One of his keenest hobbies was photography, and he was a 
isOry director. ne oi: the tounders ot the \Wuidnes Photographi Society, and ad 
OBITUARY also a long-standing member ot the Liverpool Amateur Photo ae 
? eraphic Association. Here, too, his ingenuity combined with 

Mr, ROBERT BASNETT, who was formerly emploved bv the his business capacity, for he made the apparatus used by his 


Castner-Kellner Alkali Co., Ltd., and who retired nine vears friends Dr. Hurter and Mr. Driffield in carrying out thei 


| Runcorn, otable researches on photographic plates and films. the 
aged 54. Mr. Towers lived tor some time at Allerton, and later in an 





\Voolton Road. \Wavertree. but in recent vears he had been bal 





residing in the Isle of Man, where he died. Preceding the 

A Noted Lancashire Chemist cremation at Anfield, the funeral service at All Hallows’ 
Allerton, was attended by many personal and _ professional 

Death of Mr. J. W. Towers friends, including Mr. H. E. Potts (chairman), Mr. C. F. 

er toa ot Cie Sobe Willie Dies on Fnudty 4¢. Curner, and Mr. F. f. Smith, of the Society ot Chemical 
T! ergs - ae wt Industry, Liverpool; Professor W.H. Roberts, Liverpool (¢ ity 








oi which was included in our last week => , oa acl 

| : ) : ) Analyst; Professor T. P. Hilditch: and many employees of 

issue. robs the chemical industry of one of its best known 7 3 :; 
| . _* a | : |. W. Towers and Co., Ltd. 

and best liked personalities. lhe fir (>| \\ lowers and 
Co., Ltd., of Widnes, which he tounded in August, 1882, has 
progressed uninterruptedly since: that date; perhaps the mos' Limitation of Supplies 
notable landmark in its history was the opening, in 1915, 01 pp 
the elass-blowine department. with the object of manufactui Home Trade Register 
ing in this country types ot laboratory glassware unobtain A REVISED edition of the //eme Trade Register, giving 
ble unt the Cx ept PO! Cin Vc ntiies Ides} e tne very a list ot the names ot manutacturers and or wholesalers 


lukewarm support accorded to this branch of industry by the — registered under the Limitation of Supplies (Miscellaneous 
Government after the last war, the enterprise Was successfully (No. 5) Order on January 8, can now be obtained from H.M 
continued, with the result that our positi nN 1939 as regards Stationery Office or through any bookseller, price 2s. 6d. The 
chemical glassware was muc!l ore fortunate than it was In ist will be required by those registered for arranging then 
igi4. Though the company must inevitably miss the untiring quotas and for ascertaining the names of traders to whom 
energy of Mr. J. W. Towers, its destinies will be in the cap they may supply contolled goods freely in the present restric- 





able charge of his son, Mr. John Swainson Towers, who 1s _ tion period, December 1, 1940, to May 31, 1941. The previous 
now managing director and who has assisted his father fo edition should not be used in the present period. ‘ 
any years The names of those removed from or added to the register 
Born at Burv on April 6, 1855, Mr. J. W. Towers first vill be published in the Board of Trade Journal. Controlled gl. 
studied chemistry at Owens College, Manchester, under Pro eoods supplied to manufacturers and/or wholesalers after a 
fessor Roscoe and Dr. Schorlemmer. He first came to Widnes their name has been removed from the register must be me 
1872 as chemist with Messrs. John Hutchinson and Co., and regarded as supplied out of the registered supplier's quota. ) 

| itory with Dr. Ludwig Mond, who While a manufacturer’s or wholesaler’s name appears on the te] 

personally taught him the tests necessary for the Mond sul register, he may, however, be supplied without restriction. 
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. Resistant Finishes 
: A Valuable Aid in Chemical Plant Maintenance 


te nang ene Reaggiaget on gia enamel finishes have an ob- 
vious function to fulfil in the chemical industries, where 
so much otf the plant is subject to attack by acids and sol- 
vents. During the past year the Audley Engineering Co., 
Ltd., of Newport, Shropshire, have been actively engaged in 
coating many types of chemical plant with their ‘‘ Audco- 
Heresite ’’ corrosion-resisting finishes. 


1 Syl ote cere Ronn A 


These are of two grades: The first is a baking enamel 
which is resistant to most chemicals and solvents including 
sulphuric and hydrochloric acids of all strengths, and weak 
caustic and nitric acid, and has a temperature limit of 
approximately 205° C. 





It gives a hard, smooth, glass-like pe ia oe "AR OE pea 





finish which is easily cleaned, is both odourless and sterile, sia initial ‘ “ , a 
and can be successfully applied to practically all types of Fig. 2. High-pressure gas driers, for service with 
chemical plant, such as pipes and fittings, reaction vessels, saturated CaCl2 solution, coated with chemical-resisting 


finish 
storage tanks. pulps, tans, etc. 

the second grade is an air-drying enamel, consisting of a 
primer and finish, which is resistant to many chemicals, and 


is particularly recommended tor use on structural steelwork. 


ber under the plug. [lubricating grooves in the plug connect 
with this chamber and are thus filled with lubricant, so that 
each turn of the plug smears a film ot lubricant over all work- 
ing surfaces. A graphited asbestos gland packing obviates 
leakage to atmosphere, and ease ot mounting to suitable 


concrete, and wood in contact with corrosive atmospheres. 
This grade, known as VR-500, while not possessing the high 
corrosion-resistance of the industrial baking enamel, has a 





) | stanchions is facilitated by the fact that the lugs are cast 
good range ot chemical] resistance. The following concentra- integrally with the bronze casting, thus relieving any pipe- 
tions, tor example, had no etfect on coated panels immersed : 


strain that might occur when the valve is directly fitted to 


in the various solutions for a period of one month: caustic he pipe line 


soda up to 50 per cent.; sulphuric acid, up to 50 per cent. ; 
nitric acid, 10 per cent. ; formaldehyde solution, 37 per cent. . we. ° 
, lypical items otf plant coated with these finishes are Valve Position Indicator 
: illustrated in Figs. 1 and 2 herewith. A Simple and Universal Accessory 
| The Audley Engineering Co. are also producing in their N operating steam-heated or steam-driven equipment, cor- 
foundry a very high quality of silicon iron, employing aes valve-setting is important: also, in manufacturing and 








met O ~ leW iS : Su As . , y , < 5] ~ ° - : . Bias oe = : . * 
ethods new to this country, such as melting in an oil processing operations, it is desirable to know the exact amount 


fired rotary f ace inste: » cus ary Cc a furnace 7 = : raly 
ired rotary furnace instead of the customary cupola furnace. |, gas, water, oil, or other fiuid passing through the valves. 


| As a result the quality of the material is at least comparable 


i | | © Visible indication of the vaive-setting removes the need for 
with any produced abroad and suitable for the preparation ci 













to ee continual inspection by the foreman or person in charge, a 
ith castings of intricate design. time-wasting procedure and one which usually entails a 
his New Lubricated Glass Valve certain amount of guesswork, 
ell During the last few weeks the same company has put on A visible type of valve-setting indicator, which shows at a 

the market a lubricated glass valve, made of ** Hysil ’’ heat- olance the exact degree the valve is open, is the Arkon Valve 
in and chemical-resistant glass and free from magnesium, zinc, 
en barium, lead, arsenic, and antimony oxides. These ‘‘ Audco ’”’ 

the . 
te if 
nal w—_“ 

F. 
cal 
‘ity — 
é Section of the Arkon 
ol Value Position Indi- \ 
cator 3 
=F 
BZ, 
GB 

ing 
lers 
us 
.M Position Indicator. Phis indicator takes the place oft a hand 
Che wheel, It incorporates a dial, suitably graduated, over w hich 
1e1] a red segment moves indicating the valve-opening. Thus 
1om with the valve shut the red portion is not visible. As the 
ric- = | ‘ valve opens the red segment moves across until, in the fully 
_ Fig.1. Paddles for reaction vessels handling hot H2S0Os ; open position, it entirely covers the dial. The indicator is 

cast iron arms and steel shaft covered with Audco-Heresite extremely sensitive in operation, and, once the correct setting 

ster finish for any process is determined, the valve can again be regu- 

lled glass valves are extremely resistant to thermal shock, the lated quickly and with accuracy to the same position. It ts 

fter ‘alue reckoned by the Society of Glass Technology Standard easily read even from a distance, and can be fitted to any 

he method being 320° C. They are surrounded by a bronze cas- type of screw-down valve in either horizontal or vertical] 

ota. ing protecting the exposed faces of the body. Lubricant, pre- positions. The indicator is a product of Messrs. Walker, 
the ferably in stick form, is fed through a duct into a base cham- (Crosweller and Co., Ltd.. Cheltenham, Gloucestershire. 
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Foreign News 


NAPHTHENATES oft balt. pper, lead, manganese, and Z 


e added to the list of che s made in Canada tor the ] 
DOse he administratioy riff item 208L. The ruling 1 
} ett. ! pera Fy 4 
Tur Mataya INror Pir \GENCY es th bie 
| n and tin h 19.9 pel n January was 
Fede iS s 5536 Lntederated States, 215 tons 
Stra) Sy ements. 13 ! TOT 5764 tons 
THE WORKS OF THE ( d Chemical ¢ oration in 
Actol Mass LS.A ‘ tl! : | iSt Wee lt a serious 
expl I i. P ay AliS are De vel vail 
able. | Me S leg pbotar i mpanv the report. 
IT Is STATED that a factory tor the manufacture of optica 
glass is now under construction in Sydney. Consolidated Indus 
Lr1es, Ltd.. IS DU lit ~ the tactoryv. vV h | _ designed to § ipply 
near’ C] O00 OOD wi rth of ptica! olass products, chietiy for 
milita ses. The factory will be equipped entirely with Aus- 


allan macninery. 
ARGENTINA (S. A. B. A.). a 
producin;: 


TH SOCTEDAD A\NONIMA BERILO 


recentl Vdillised Thi] s sel eduled i Peoil 

} , . — ~*~ 
mixed bervillum oxide and e¢ irbonate TOY salie as raw material 
tor making beryllium metal. The Argentine product will be 


extracted trom extensive local deposits of beryl ore by a new 
which it is claimed the bervllium oxide can be offered 
at a comparatively low price and in large quantities 


process, | 


From Week to Week 


A REPORT FROM STOCKHOLM states that about 64 tons of potas 
of Swedish Orig il cleared from: Petsamo for the 

added that there were » 
n the near future. 


sium chlorate 
hited States cot December oD but 
ospects for additional shipments 
CINNAMON 1S being produced in Germa 
hmiixture oT 46 per cent. cinnamic aldehyde arn } 


ARTIFICIAL now 

nsistinge Ol 
per cent, eugenic acid, which is incorported in a powder care) 
: rised shells ot hazelnuts or almonds. About 


nade trom puive 
O.2 per cent, of Cevion einnamon oil is added to give the fra 
rance of natural cinnamon, 


solutions in 


7. STRICTIONS ON SALES ©] Lnbihe “anid rodine 
Cae Ih) Hy were rele 1 Oo} Decernibe i. Ssilce Septembe ib. 
bag the ~ ili QO] odin: Ly al] except pharmacists was forbidd: hn, 


, , 
nd pharmacists were permitted to sell it only against prescri] 
tions Thi 


id. estrict ions indicates that Germany 
iwaAln has 1 WHOS 


} 
removal ol these 


adequate supply ol iodine. 
Netherlands East Indies in 1940 were 
150 million vuilders higher than in 1939. 


Ic XPORTS PLOM th , 


wu) million c ullde! s, or 


Dine ncrease was due main to oll products, rubber. tin and 
nine. The sale of coffee and copra has been difficult as 
sult ot the closing of the Dutch market. Imports were slight], 

below the 1939 level, but imports trom Japan and the U.S.A. 


re. however. pecinhning to increase. 

PFLUOKSPAR 1D Newtoundland tor 1940 will be 
15,000 tons, ali from the property of the St. 
lL. Newfoundland, Ltd., in the South. 
astern region of the island. Another company, Newfoundland 
Fluorspar, Ltd., a subsidiary of the Aluminium Company oi 
( anada, Lid.. hy is Deen doiny eX] loration and development work 


PRODUCTIGCN oO} 
1 the vielnity oft 


iwrence Ci rporation ol 


r three years. 

THe HybDERABAD GOVERNMENT is giving consideration to three 
‘ts for chemical plant, including a large plant 
t nitrates and ammonium sulphate and two 
temperature carbonisation of coke and for 
coal. These projects are still in the pre- 
the 


nstructional projec 
or the 
pilot plants, for hig 
the hydrogenation of 


manutacture 


—~ 


and war it is not possible to say 


niay be ( 


oOWwlng to 
‘arried out. 


liminary stage, 
PRODUCTION OF IRON ORE In Yugoslavia in the first eight 
nonths of 1940 amounts to 415,079 tons, compared with 466,070 
ns in the same period of 1939; that of copper ore to 601,250 tons, 
mipared with 676.399 that of bauxite t 
ved with 240,691 tons: that of lead and zine ore to 552.214 
ared with 503.604 tons. The larve French-owned Bur 
n north-castern Yuvoslavia were reported to have 
ntrol in the third quarter of 1940. 


tons: 147.925 tons, 


‘Oona 


erinanl ce 








Forthcoming Events 


A JOINT MEETING of the Chemical Engineering Group, Society 

Chemical Industry, and the Institution of Chemical En. 
will be held on March 11, at 2.30 p.m., in the rooms 
of the Chemical Society, Burlington House, Piccadilly, London. 
W.1, when a paper on ‘‘Ventilation (Natural and Artificial) in 
Relation to the Blackout,’’ will be presented by Mr. E. W. 
Murray, one of H.M. Inspectors of Factories. The chair will be 
taken by the Chairman of the Chemical Engineering Group. 
Mr. H. W. Cremer. 

THE FIFTH OF A SERIES of meetings in the House of the 
Pharmaceutical Society of Great Britain, 17 Bloomsbury 
Square, London, W.C.1, will be held on March 18, at 2.30 p.m., 
vhen an address entitled ‘‘Recent Developments in Pharmaceuti- 
cal Practice’’ will be given by Mr. H. Berry, B.Sc., A.I.C., Dean 
ot the College of the Society. 


neers, 


A MEETING WILL BE HELD by the Birmingham Paint, Varnish 
nd Laequer Club at the Grand Hotel, Birmingham, on March 
15, at 2 p.m., when Mr. A. J. Curtin Cosbie, of Truman, Han- 
Buxton and Co., and chairman of the Council of the 


obDurv. 
B.A.C.. will give an illustrated lecture on ‘‘ Beer.’’ 


A MEETING OF THE YORKSHIRE SEcTION, Society of Chemical 
Industry, will be held on March 17, at 6 p.m., in the Chemistry 
Lecture Theatre, The University. Leeds, when Mr. E. C. W. 
Smith. B.Se., will discuss **The Radiation of Solids under Flame 
Impact.’’ 





Vu 
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“Everything for Safety Everywhere’ 





GAS MASKS OF ALL PATTERNS 


For Naval, Military, Civilian, and Industrial Purposes. 
ALL A.R.P. EQUIPMENT. 


“PROTO,”’ “SALVUS” and “FIREOX” 
SELF-CONTAINED OXYGEN 
BREATHING APPARATUS 











SIEBE, 


Telephone: Elmbridge 5900 





for work in irrespirable atmosphere. 


SMOKE HELMETS OF ALL PATTERNS 








“NOVITA” & ‘“‘NOVOX” RESUSCITATING APPARATUS 


(Oxygen and Oxygen + CO, systems) for the apparently 
drowned and asphyxiated 





SAFETY GOGGLES and GLOVES, PROTECTIVE CLOTHING and all other 
SAFETY and PROTECTIVE DEVICES 





GORMAN 


DAVIS 


LONDON, S.E.lI. 


& CO., LTD. 


All communications to NEPTUNE WORKS, 
ROAD, TOLWORTH, SURREY. 





Telegrams: Siebe, Surbiton. 








Pe | 


Notes on the use of J.T. Plant. 





Don’t try to lubricate our digesters 
with any patent indigestion mixtures. 
It’s a waste of a good tummyache. 
Don’t remove the Blades from our 
Mixers. So far as we know they don’t 
fit any standard safety razor. 

Don’t send us the piece of shrapnel 
you picked up in your garden and 
tell us that it is a defective bit of 
metal from one of our plants. We 
know our children after they grow up. 


|.T. Works 
A.R.P. 








Information 








Our Homeguard, Black-Guards, 
A.R.P. First Aid Squads are fully 
trained and very keen. They are as 
reliable as J.T. Plant. 


John THOMPSON 


DUDLEY) LTD. DUDLEY 








J: Teas 


Seven rivet boys had raided the Canteen 
through an open window and had found 
some tins which were full of bags of 
biscuits. They divided up the total 
number of biscuits between them and it 
is a curious thing that there were as 
many tins as there were bags in the tin 
and each bag contained just as many 
biscuits as there were tins. After 
dividing up evenly all round there were 
some biscuits left—which were given to 
the Work’s dog.‘ How many did the 
dog have ¢ 



















C 


B - flat ! 


SPACE 





Ode from 
the J.T. 





Poet Laureate. 








When “Jerry ”’ comes, the strens 
Shriek out their mournful note, 
But we just simply carry on 
for WORK’s our antidote. 
Against all War-depression, 
for we’re busy “to the hilt ”’ 
And thanks to skill John Thompson Tanks 
Can ne’er be “‘Jerry-built.”’ 


Society News. 


It is learnt that particular types of 
].T. plant are ‘‘ good mixers ’’ also 
that J.T. Steel chimneys have been 
free of the apron strings for years. 
They are fully self-supporting. 
After the fullest investigation it has 
been found that the J.T. plant has a 
Stainless reputation and no scandal 
can be attached to it. 














Commercial Intelligence 


wing are taken from printed reports, but we cannot be 
responsible for errors that may occur. 


Mortgages and Charges 
Act of 1908 


The folk 


(Note.—The Companies Consolidation 
that every Mortgage or Charge, as described therein, 
registered within 21 days after its creation, otherwise 
be void against the liquidator and any creditor. 
provides that every company shall, in making its Annual Sum- 
mary, specify the total amount of debt due from the company 
in respect of ali Mortgages or Charges. The following Mortgages 
and Charges have been so registered. In each case the total 
debt, as specified in the last available Annual Summary, is also 
given—imarked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 

ft PHOTOGRAPHI ACCESSORIES 
LTD... London, EK. } 44) ) 

\\ 


provides 
shall be 
it shali 
The Act also 


HEMICALS 


CHW) debenture 








Company News 


Yorkshire Indigo, Scarlet and Colour _ Bye, 


Ioradtora. 
‘ j | 1) y ’ ' 


Lid., 
Reckitt & Sons’ 
anid =) px prel 


“The Anchor Chemical Co., 


‘ | 


Ltd., 


1 tie 


The ‘Sulphide ge Ltd., 


} O40 


Bel } 


Courtaulds, Ltd., 








New Companies Registered 
ey Anodising Ltd. Df 


‘ 
‘nH? 


company. 
tro-deposito 
Riis pwmnan : . Grillson. Nicitors : Bulcraig 
Granulated Charcoal, ‘Ltd. $5 . Privat ompany, Capital 
fin) in ATI SY miudatiy redeemable pret hares of 
{ ind liar’ ares f | act Manuf act of and 
ile? | an hareoal product . Director Frank 
Upper Colwyn Bay \ Nites Sales Hunt 

Flamos ieenetostening op. wid ae. 365.341. Privat 
I Manufact 


ores. etc. 


COM 
iin » 1OO shat urers ol 


Sub 


B.C.I. (Sales), Ltd. re , 
1K) in LOOUO shares of £1 ach. Via act ' f and 
products, 
nanwures, 


Har 


tal: £100 
alers in plasti 
percha. 


'p. D. Cros, Ltd. 365.5 ¥ wes oor mane. 


AHH) x} ~ 


Vuleanite 
# etc. Directors 
auindie. Re 


Berks. 


oistered 
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small and relatively unimportant. 


Imperial (Chemical reacted from 
obs. Idd, lO JQ 5. Qd.. 1) accordance 


with the general tendency, but 
little selling was reported, hopeful market views having continued 
in regard to the impending financial re ; I.C.1, 7 per cent, 
preference units were little changed at 3: Laporte transferred 
around 58s. 9d., and remained firmly held, the assumption being that 
the total payment for the vear on the larger capital arising from 
the share bonus will be 15 per cent British Tar Products 5s, 
shares showed business up to 6s. 9d,, and Burt Boulton & 
liay vood changed hands at 10s. Sd. at on (,ood lass 
Wall 10s. ordinary remained around par, and British Glues 
participating preference shares transferred up to 29s, 6d, Elsewhere, 
Morgan Crucible 5 per cent, preference were dealt in at 20s, and 
Celion 5s. ordinary at Ids. Yd British Drug transferred at 23s, at 
one time. 


Turner & Newall were fairly active but, in common with most 
other leading industrial securities, fail » ker p best prices touched 
in the past few days, and are 6Ss. I$d. at the time of writing, 
Aluminium were casier at 40s, Od., t on the other hand 
british Oxvgen were firm at 66s. 6d., to current estimates 
as to the forthcoming dividend. Borax Consolidated deferred unite 
were 26s. 10}d. and Dunlop Rubber 52s. 6d, Lever & Unilever, 
appeared to be firmer at 23s. and British Oil & Cake Mills 
ordinary were again 37s., pending the financial results, 

In other directions, Associated Cement were steady 
awaiting the dividend while British 
board 5s. ordinary had a steady appearance at 15s. the 
ron and Stewarts & Llovds were steady at +: 
\¢ e Tube i sstrents at Gs. Odo. and Babcock X \\ cox becaine 
Til easier in advance of the divi- 
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time, while 
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nowcvVvelr, 
preferred 
lue this month, 


at Os. 3d... 


announcement. 
laste 


steel S@cTIONn., 


rmer at 40s. 6d... but Bald ili 
i@lid statement, 


Naim & Grecnwich held their rec unuprovement and transferred 
Barry & Staines were again 26s, 6d., although Wall 
aper Manufacturers deferred were slightly lower at 20s. 6d. 
(;lass Bottle retnained firmly 

( xpectalions i the market bemng that the 

orking are likes Lo « ate a vood 
Johnson at I&s, l0$d. regained part of then 


dione 


ip to D98., While 


ordinary share held and were 
figures for the 
unpression. Pinchin 
recent decline. and. 
paint shares, Lewis Berger showed business up to 1s, 
british JIndustmal PI contimued to be 
2s. j3d. aha \lonsante ( hhemicals (3 per a an 
| Holdings 5s. around 5s, 74d. 
Among other securities, Boots Drug 5s. units 
and Timothy Whites were 19s... but Beechams 
lower at &s. Sangers ordinarv were 16s. 9d. The 
the Distillers Co. were steadier at 63s., but on the 
United Molasses went back to 258. lsd 
reported to be firmer at Ys. on 
miav show improved carnings 
lds. Od. : the tJ pel 
22s. od. 


ohne time, 


past Veal 


astics Ys. share- quoted $ at 
preterence at Qs Od. 
(yreeff-Chemiucals units were 
remained around 3bs, 
Pills were shghtly 
ordinary units of 
other hand, 
(;yeneral Refractories were 
hopes that thie past vear s results 
Imperial Smelting ordinary 
cent. preference shares changed hands up to 
Trust ordinary shares transferred at 12s, 6d. at 
& Sons ordinary were firm and 
ordinary shares reactionary, 
sentiment having peen coverned by the uncertainties arising from 
extension of war in the Balkans: Anglo-Iraman and Burmah Oil 
declined sharply, thou very little selling was reported. 
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British Chemical Prices 
Market Reports 


HI demana r ceneral chemicals continues to be fully mauin- 
aimed al teady flow of me both for home and 
culation, So far as concerned an 
almost without 
eption, are firm. An active reported for solvents and 
heavy acids, and in both the potash and soda sections the demand 
inues strong. A moderate enquiry is being put through for the 
convention (jibe tatiol ror which remain unaltere d, 
products is on a fair scale and 


OUsSthess 
f <port account Is Valules are 
ipward tendency till in evidence and quotations 

4 


demand is 


lead oxides, the 
business 11) the market fo! coal tar 


rhe’ Te are ale Lh] ortant price tlre tuations io record. 


Although the further drastic cuts im cot.on textile 
likely to have an adverse ettect 
on the demand fo Manchester traders during the past 
week have da fair call for supplies of heavy products for the 
bleaching, dveing and finishing trades, with contract deliveries to 
most other users also fairly satisfactory. Additional enquiries for 
overseas markets have been dealt with this week, w hilst a moderate 
want of new business with home users has been reported. In the 

carbolic acid, and 


by-product “tIONn. 
taken up im cood quantities 


MI ANCHESTER. 
production for the home market ar 
chemicals, 
rep rte 


Creosote and anthracene oils, 
most of] the hoht 1] erials have been 


at firm prices. 


(;LASGOW. sin the Seottish heavy chemical trade is still 


Delivery is still very 


very quiet bot! home and export trade 


Siow. 
Price Changes 


Calcium Acetate.- Manchest. r: Grey, £23, 
Carbolic Acid.—Manchester: ¢ rystals, 103d. per 
8s 7d. to 3s. 10d. naked at worl 
Naphtha.— Manchester: ‘) 160° y 
Naphthalene. Manchester: Refined, 
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